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(57) Abstract 

The present application describes amidinophenyl-pyrToItdines. - 
pyrrolines, and -isoxazolidines and derivatives thereof of formula (I), or 
pharmaceutically acceptable salt forms thereof, wherein one of D and D* 
may be C(«NH)NH2 and the other H and J' and fi may be O or CH2, 
which are useful as inhibitors of factor Xa. 
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TITLE 



Amidinophenyl -Pyrrolidines, -Pyrrolines, and -Isoxazolidines 



This invention relates generally to amidinophenyl 
pyrrolidines, -pyrrolines, and -isoxazolidines and 
derivatives which are inhibitors of trypsin-like serine 
10 protease enzymes, especially factor Xa, pharmaceutical 

coitqpositions containing the same, and methods of using the 
same as anticoagulant agents for treatment and prevention of 
thromboembolic disorders. 



Hiramelsbach et al in CA 2,054,850 discuss aggregation 
inhibiting compounds of the formula: 



wherein A may be a cyclic imino such as pyrrolidine and 
20 amidst the various definitions of B and X one can find 
amidino and arylene listed. The combination of Y-E, 
however, is not considered to be useful for the present 
invention. Thus, the compounds of Hiinmelsbach et al differ 
from those of the present invention. Moreover, inhibition 
25 of factor Xa is not discussed in Himmelsbach et al as a use 
for the conpounds of the above formula. 

In U.S. Patent No. 5,463,071, Himmelsbach et al depict 
cell aggregation inhibitors which are 5-menbered 
heterocycles of the f orxmila : 



wherein the heterocycle is other than pyrroline and 
pyrrolidine and groups A-B-C- and F-E-D- are attached to the 
ring system. A-B-C- can be a wide variety of s\±>stituents 
35 including a basic group attached to an aromatic ring. The 
F-E-D- group, however, would appear to be an acidic 
functionality which differs from the present invention. 



and Derivatives Thereof 



FIELD OF THE INVENTION 



BACKGROUND OF THE INVENTION 



B-X-A-Y-E 
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^rthex^ore use of these cornpounds as inhibitors of factor 
Xa IS not discussed. '••actor 

Activated factor Xa, whose major practical role is the 
generation of thrombin by the liraited proteolysis of 
5 prothrombin, holds a central position that links the 

intrinsic and extrinsic activation mechanisms in the final 
co^non pathway of blood coagulation. a^,e generation of 
thrombin, the final serine protease in the pathway to - 

5 fornation of prothrombinase conplex (factor Xa. factor V 
Ca and phospholipid) . since it is calculated that one' 
molecule of factor Xa can generate 138 molecules of thronO^in 

catalytic effect of the factor IXa-factor VTXI Complex 
. ^o.a..e roie of the c«„p.ex in the a^iificatioHf^^ood 

fact t°"- "^-"^)' inhibition of 

factor Xa may be more efficient than inactivation of 
thrombin in interrupting the blood coagulation system 

Therefore, efficacious and specific inhibitors of 
factor xa are needed as potentially valuable therapeutic 
agents for the treatment of thromboembolic disorders, it is 
thus desxrable to discover new factor Xa inhibitors. 

SUMMARY nv TfflT T^TYT^n-TOn 

providr^^'r': °" ^''^'^ ^"^^"^ i--*^"" " to 

provide novel amidino-phenylpyrrolidines and analogs thereof 

TcZZl "T " °^ Phaxmaleut cX 

acceptable salts or prodrugs thereof. 

It is «,other obj«:t- oi the present invention to 
Provxde pharmceutical conpositlons comprising a 
Phax^aceutically acceptable carrier and a therapeutically 
effective a^unt of at least one of the oa^„«is of the 
present invention or a phar™,ceutically acceptable salt or 
prodrug form thereof. 

It is another object of the present invention to 
provide a method for treating thromboembolic disorders 
co^rising administering to a host in need of such treatment 
a therapeutically effective amount of at least one of the 

2 
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compounds of the present invention or a pharmaceutically 
acceptable salt or prodrug form thereof. 

These and other objects, which will become apparent 
during the following detailed description, have been 
5 achieved by the inventors' discovery that compounds of 
formula (I) : 



I 

10 or pharmaceutically acceptable salt or prodrug forms 

thereof, wherein A, B, D, D^, J, m, n, R, R^, and 2 are 
defined below, are effective factor Xa inhibitors. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

15 [1] Thus, in a first embodiment, the present invention 
provides novel compounds of formula I: 



20 or a stereoisomer or pharmaceutically acceptable salt form 





|2 



thereof , wherein ; 



25 



one of D and D' is selected from CN, C(=NR'^)NR®R^, 

NHC(=NR7)NR8r9, NR^CHC^NR"^), C(0)NR8r5, and (CHajtNR^R^ 
and the other is H; 



W098/D6694 
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Z is selected from CH2, C=0, CH2C(0), C(0)0, CONH, CH2NH2. 
CH2O, SO2, and SO2NH; 



5 



10 



Ji and J2 are independently selected from 0 and CH2. provided 
that if ji is 0, then J2 is CH2 and if j2 is 0, then jl 
is CH2; 

R is selected from CO2RI, CORl, ORl, NR2R2a, C0NR2R2a, 
S(0)pRla,and S(0)pNR2R2a. 

R* is selected from H and Ci_4 alkyl; 
Hp is H; 

15 when Jl and j2 are CH2, then R^ and Rb can combine to form a 
bond; 

Ri is selected from: 
H, 

Ci_4 alkyl substituted with 0-1 r3, 

C3_6 carbocyclic residue substituted with 0-2 R«, and 
5-6 membered heterocyclic system containing from 1-4 
heteroatcans selected from the group consisting of N, 0, 
and S substituted with 0-2 R*; 



20 



25 



30 



35 



Rl« is selected from: 

Ci-4 alkyl substituted with 0-1 r3, 

C3_6 carbocyclic residue svibstituted with 0-2 r4, and 
5-6 membered heterocyclic system containing from 1-4 
heteroatoms. selected from the group consisting of N, 0, 
and S substituted with 0-2 R*; 

r2 and R2a are independently selected from H, C1-4 alkyl, and 
phenyl; 

R2 and R2a may be taken together to form a 5 or 6 membered 

ring substituted with 0-2 r4 which may contain from 0-1 



4 
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heteroatoms selected from the group consisting of N, 0, 
and S; 

R2a may also be C1-4 alkoxy; 

5 

r3 is selected from: 

phenyl substituted with 0-2 R^, and 
5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of 
10 and S substituted with 0-2 R^; 

A is selected from: 

C3-13 carbocyclic residue substituted with 0-2 R^, and 
5-10 membered heterocyclic system containing from 1-4 
15 heteroatoms selected from the group consisting of 0, and 
S substituted with 0-2 R*; 

B is selected from: 

X-Y, NR2R2a, C (=NR2)NR2R2a, NR2c (=NR2) NR2R2a^ 

20 benzyl substituted with 0-2 R^a, 

C3-10 carbocyclic residue substituted with 0-2 R^^, and 
5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, and 
S substituted with 0-2 R^, provided that B is other than 
25 tetrazol-S-yl; 

X is selected from C1-4 alkylene, -C(0)-, -C(0)CR2R2a.^ 
-CR2R2ac{0), -S(0)p-, -S (0)pCR2R2a. , -CR2R2as (0)p- , 
-S(0)2NR2-, -NR2s(0)2-, -NR2S{0)2CR2R2a-,. 
30 -CR2R2as(0)2NR2-, -NR2s (O) 2NR2- , -C(0)NR2_^ -NR2c(0)-, 

-C(0)NR2CR2R2a-, -NR2c (0) CR2R2a- , -CR2R2ac (0)NR2-, 
-CR2R2aNR2c(0)-, -NR2C(0)0-, -0C(0)NR2-, -NR2c (0)NR2- , 
-NR2-^ -NR2cR2R2a_^ -CR2R2aNR2-, 0, -CR2R2ao-, -OCR2R2a-^ 

and S; 

35 

Y is selected from: 

C3-10 carbocyclic residue substituted with 0-2 R^, and 

5 
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5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of n, o. and 
S substituted with 0-2 r4. provided that Y is other than 
tetrazol-S-yl; 

R4 is selected from OH, (CH2)rOR2. halo, C1.4 alkyl, CN, NO2, 
(CH2)rNR2R2a, (CHj) (0)r2 . NR2c(0)R2a, NR2c (0) NR2R2a, 
CH(=NH)NH2, NHC(=NH)NH2, S02NR2R2a, NR2s02NR2R2a. nr2^02- 
C1.4 alkyl, NR2s02R5, S(0)pRia, and CF3; 

R*« is selected from OH, halo, C1.4 alkyl, NO2, (CH2)rNR2R2a 
(CH2)rC(0)R2, NR2c(0)R2a, NR2c {0)NR2R2a, CH{=NH)NH2 
NHC(=NH)NH2. S02NR2R2a, NR2s02NR2R2a , NR2SO2-C1.4 alkyl 
NR2s02R5, S(0)pRla. and CF3; 



R5 is selected from: 

C3-10 carbocyclic residue substituted with 0-2 r6, and 
5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, and 
20 s substituted with 0-2 r6; 

R6 is selected from H, OH. (CH2)rOR2. halo. Ca-4 alkyl, CN. 
• NO2, (CH2)rNR2R2a, (cH2)j.C{0)R2, NR2c(0)R2a, 
NR2C(0)NR2R2a, CH(=NH)NH2, NHC{=NH)NH2. S02NR2R2a, 
25 NR2s02NR2R2a, and NR2SO2C1.4 alkyl; 

TO is selected from H, OH, C,.e alkyl, d.e alkylcarbonyl . Ci. 
6 alkoxy, Ci_4 alkoxycarbonyl, Cg.io aryloxy, Cg.io 
aryloxycarbonyl, Cg-io arylmethylcarbonyl , Cx.4 
30 alkylcarbonyloxy C1-4 alkoxycarbonyl, Ce-io 

arylcarbonyloxy C1-4 alkoxycarbonyl, Ci.g 
alkylaminocarbbnyl. phenylaminocarbonyl , and phenyl C1-4 
alkoxycarbonyl ; 

35 r8 is selected from H. Ci-g alkyl and (CH2)n-phenyl; 

R9 is selected from H, c^-e alkyl and (CH2)n-phenyl; • 



6 
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n is selected from 0, 1, 2, and 3; 
m is selected from 0, 1, and 2; 
5 p is selected from 0, 1, and 2; and, 
r is selected from 0, 1, and 2; 
provided that if B is tetrazolyl, is present. 

10 

[2] In a preferred embodiment, the present invention 
provides novel compounds of formula la: 



or a stereoisomer or phajnnaceutically acceptable salt form 
thereof , wherein ; 

Z is selected from CH2, C=0, C{0)0, and SO2. 

20 

[3] In a more preferred embodiment, the present invention 
provides compounds of formula la wherein; 

25 one of D and D' is C(=NR'')NH2 and the other is H; 

B is selected from: 
X-Y, NR2R2a^ 

benzyl substituted with 0-2 R^*, 
30 C3-10 ccurbocyclic residue substituted with 0-2 R^^, and 

5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, and 




D 



15 



la 



7 
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S substituted with 0-2 provided that B is other than 
tetrazol-S-yl; 

X is selected from C1.4 alkylene, -C(0)-, -C(0)CR2R2a. 
5 -CR2R2ac(0). -S(0)p-, -S (0)pCR2R2a. , -CR2R2as ,0,^.' 

-S(0)2NR2-. -NR2s(0)2-, -C(0)NR2-, -nr2c(o)- -nr2_ 
-NR2CR2R2a., .CR2R2aNR2.. 0. -CR2R2ao-, and -OCR2R2a^; 

is selected from OH, (CH2)rOR2, halo. C:_4 alJcyl, CN, NO2 
10 (CH2).NR2R2a, (ch2).C(0)R2, NR2c(0)R2a, NR2c (0) NR2R2a 

CH(=NH)NH2- NHC(=NH)NH2, S02NR2R2a, NR2s02NR2R2a, nr2so,. 
C1.4 alkyl. S(0)pRia, and CF3; 

15 f " f ' "^-^ ^CH2,rNR2R2a, 

15 (CH2)rC(0)R2. NR2c(0)R2a, NR2c (0)NR2R2a, CH(=NH)NH2 

NHC(=NH)NH2. S02NR2R2a, NR2s02NR2R2a. nr2S02-Ci 4 alkvl 

S(0)pRia, and CF3; and, ' 



20 



n is selected from 0 and 1. 

t4] In an even more preferred embodiment, the present 
invention provides compounds of formula II: 




-NH2 

NH 

or a stereoisomer or pharmaceutically acceptable salt form 
thereof, wherein; 

Rl and Rla are independently selected from: 

8 
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Ci-4 alkyl substituted with 0-1 R^, 

C3-6 carbocyclic residue substituted with 0-2 R^, and 
5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, 
5 and S substituted with 0-2 R^; 

X is selected from C1-4 alkylene, -C(0)-/ -S(0)p-, -NR2-, and 
O; and, 

10 m is selected from 0 and 1. 

[5] In a further preferred embodiment, the present 
invention provides compounds of formula II wherein; 

15 R is selected from C02R^, COR^, OR^, and CONR2R2a; 

R^ and R^^ are independently selected from: 
Ci-4 alkyl substituted with 0-1 R^, and 
C3-6 carbocyclic residue substituted with 0-2 R^; and, 

20 

r2 and R2a may be taken together to f oann a 5 or 6 membered 
ring substituted with 0-2 R^. 

[6] In a still further preferred embodiment, the present 
25 invention provides compounds of formula II wherein; 

R® is selected from H and C1-4 alkyl; 

Ri and R^^ are independently selected from Ci-4 alkyl 
30 substituted with 0-1 R^; 

r3 is phenyl substituted with 0-2 R^; and, 

Y is a C3-10 carbocyclic residue substituted with 0-2 R^. 

35 

[7] Specifically preferred compounds of this invention are 
compounds, or pharmaceutically acceptable salt forms thereof, 
selected from the group consisting of: 



) 
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trans-1- (4-ainidinophenyl)i„ethyl-3-carboinethoxy-4- |3- 
amidinophenyl ) pyrrolidine ; 

5 trans-i- f (2 ■ -aminosulfonyl- (1. i • ] -biphenyl-4-yl).ethylJ -3- 
carbomethoxy-4-(3-amidinophenyl)pyrrolidine; 

i3S <LR) -11 (2 ■ -aminosulfonyl- ti, 1 • , -biphenyl-4-yl,™ethyl] -3- 
carbomethoxy-4 - { 3 -amidinophenyl ) pyrrolidine ; 

(3;?. 45) -1- [ (2 • -aminosulfonyl. f 1. 1 • j -biphenyl-4-yl)„ethyl] -3- 
carbomethoxy-4-(3-a«idinophenyl,pyrrolidine; 

tra^s-1- [ (2 . -aminosulfonyl- [1, l • ] -biphenyl-4-yl,„,ethyl] -4- (3- 
amadxnophenyl,pyrrolidin-3-ylcarboxylic acid 

trans-1- [ (2 • -aminosulfonyl- (1. i • ] -biphenyl -4 -yl, methyl] -4- (3 
«nadxnophenyl,pyrrolidin-3-ylcarboxylic amide 

^a«s-l- 1 (2 . -aminosulfonyl- (i, i • , -biphenyl-4-yl) methyl] -4- (3- 
amadxnophenyl)pyrrolidi„-3-ylcarboxylic N,N-dimethylamide 

cis-l-l (2 • -aminosulfonyl- tl, 1 • j -biphenyl- 4 -yl, methyl] -3- 
carbomethoxy-4 - (3 -amidinophenyl ) pyrrolidine; 

cis-1- [ (2 • -aminosulfonyl- [1,1-] -biphenyl - 4 -yl, methyl] -4- (3- 
amidinophenyl,pyrrolidin-3-ylcarboxylic acid 

trans-l- 1 ,2 - -aminosulfonyl- (1,1-] -biphenyl -4 -yl,n,ethyl] -3- 
carboxsopropoxy-4-(3-amidinophenyl,pyrrolidine; 

trans-1- f (2 • -aminosulfonyl- f 1. 1 • , -biphenyl- 4 -yl, methyl] -3- 
carbobutoxy-4-(3-amidinophenyl}pyrrolidine; 

' f ^' ^ ' ^ -biPl^enyl.4-yl,n.ethyl, -3-acetyl 

4- (3-amidinophenyl, pyrrolidine; ^ 



10 
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trans'l- [ (2 * -aininosulfonyl- [1 , 1 ' ] -biphenyl -4 -yl) methyl] -3- 
carboe thoxy- 3 -inethyl-4 - ( 3 -amidinophenyl ) pyrrolidine ; 

trans-1- [ {2- (2-cyanophenylthio) phenyl ]carbonyl] -3-carbomethoxy-4- 
5 ( 3 -amidinophenyl ) pyrrol idine ; 

trans- 1 - ( [ 2 - ( 2 -cyanopheny 1 thio ) phenyl ] methyl ] - 3 -carbome thoxy- 4 - ( 3 - 
amidinophenyl ) pyrrol idine ; 

10 trans-1- [ (2 * -aminosulfonyl- [1, 1 ' ) -biphenyl-4-yl) sulf onyl] -3- 
carbomethoxy-4 - ( 3 -amidinophenyl ) pyrrolidine ; 

trai3s-l- [ (2 • -aminosulfonyl- [1, 1 * ] -biphenyl-4-yl) sulfonyl] -3- 
carboisopropoxy- 4 - { 3 -amidinophenyl ) pyrrolidine ; 

15 

trans-1- t9-f luorenylmethoxycarbonyl] -3-carbomethoxy-4- (3- 
amidinophenyl ) pyrrolidine ; 

trans-2-benzyl-4-carbomethoxy-5- { 3 -amidinophenyl ) isoxazolidine; 

20 

trans-2- [ (2 ' -aminosulfonyl- [1, 1' ) -biphenyl- 4 -yl) methyl] -4- 
carbomethoxy-5- (3 -amidinophenyl) isoxazolidine; 

trans-2- [ (2 • -aminosulfonyl- [1, 1 ' ] -biphenyl-4 -yl) methyl) -4- 
25 carboisopropoxy-5~ (3 -amidinophenyl) isoxazolidine? and, 

trans-2- [ (2 • -aminosulfonyl- tl» 1 ' 1 -biphenyl-4-yl)methyll -4- 
methoxymethyl-5- (3 -amidinophenyl) isoxazolidine. 

30 [8] In another preferred embodiment, the present invention 
provides novel compounds of formula lb: 
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lb 

or a stereoisomer or pharmaceutically acceptable salt form 
thereof, wherein; 

[9] In another more preferred embodiment, the present 
invention provides compounds of formula lb wherein; 

one of D and D' is C(=NR7)nh2 and the other is H; 

B is selected from: 
X-Y. NR2R2a, 

benzyl substituted with 0-2 R4a, 

C3-10 carbocyclic residue substituted with 0-2 r4«, and 
5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0. and 
S substituted with 0-2 R^. provided that B is other than 
tetrazol-5-yl; 

X is selected from C1.4 alkylene. -C(0)-, -C{0)CR2R2a. 
-CR2R2ac{0), -S(0)p-. -S {0)pCR2R2a_ , .CR2R2as (0)^-'. 
-S(0)2NR2-, -NR2s{0)2-. -C(0)NR2-, -NR2c(0)-, .nr2- 
-NR2cR2R2a_, -CR2R2aNR2., q, -CR2R2ao-, and -OCR2R2al. 

25 R4 is selected from OH, (CH2),0R2, halo, C1.4 alkyl, CN, NO2 
(CH2)rNR2R2a, (CH2)rC (0)R2, NR2c(0)R2a, NR2c (0)NR2R2a 
CH{=NH)NH2. NHC{=NH)NH2. S02NR2R2a, NR2s02NR2R2a, nr2s02- 
Ci.4 alkyl, S(0)pRla, and CF3; 

30 R4a i3 selected from OH, halo, C,., alkyl, NO2, (CH2).NR2R2a 
(CH2)rC(0)R2, NR2c{0)R2a, NR2c (0)NR2R2a, CH(=NH)NH2, 



12 
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NHC(=NH)NH2, S02NR2R2a, NR2S02NR2R2a, NR2SO2-C1.4 alkyl, 

S(0)pRia, and CF3; and, 



5 



n is selected from 0 cind 1. 

1 10 J In cuiother even more preferred anbodiment, the present 
invention provides coinpounds of formula Ila: 



R 




10 Ila 

or a stereoisomer or phannaceutically acceptable salt form 
thereof , wherein ; 

R is selected from C02R^* COR^, OR^, CONR2R2a^ S(0)pR^a,and 
15 S(0)pNR2R2a; 

r1 and r1^ are independently selected from: 
Ci-4 alkyl sxabstituted with 0-1 R^, 

C3-6 carbocyclic residue substituted with 0-2 R^, and 
20 5-6 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting of N, O, 
and S substituted with 0-2 R*; 

X is selected from C1-4 alkylene, -C(0)-, -S(0)p-, -NR^-, and 
25 0; and, 

m is selected from 0 and 1. 

Ill] In another further preferred embodiment, the present 
30 invention provides compounds of formula Ila wherein; 
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R is selected from CO2RI, CORi. ORi. and CONR2R2a. 

Ri and Ria are independently selected from: 
Ci_4 alkyl substituted with 0-1 r3, and 
5 C3-6 carbocyclic residue substituted with 0-2 r4; and. 

R2 and R2a „,ay be taken together to form a 5 or 6 membered 
ring substituted with 0-2 r4. 

10 112) In another still further preferred embodiment, the 

present invention provides compounds of formula lia wherein; 

Rl and Rla are independently selected from C^., alkyl 
substituted with 0-1 r3; 

15 

R^ is phenyl substituted with 0-2 r4; and, 

Y is a C3.10 carbocyclic residue substituted with 0-2 r4. 

20 113] Additional specifically preferred compounds of the 
present invention are compounds, or pharmaceutically 
acceptable salt forms thereof, selected from the group 
consisting of: 

25 trans-1- (methylsulf onyl ) -3 - ( [2 • -aminosulf onyl- [i 1 • ] . 

biphenyl-4-yl,aminocarbonyl,-4-(3-amidinophenyl,pyrrolidine; 

trans-1- (methylsulf onyl, -3- { • - tert-butyla^i„osulf onyl- 
l 1 , 1 • J -biphenyl -4-yl ) aminocarbonyl ) -4 - ( 3 - 
30 amidinophenyl) pyrrolidine; 

cis-l- (methylsulf onyl, -3- ( (2 ■ -aminosulfonyl- U. 1 • J -biphenyl- 
4-yl, aminocarbonyl, -4- (3-amidinophenyl,pyrrolidine; 

35 trans-1- (methylsulf onyl, -3- f [5- (2 ■ -aminosulfonylphenyl-1- 
yl ) pyridin-2 -y 1 ] aminocarbonyl ] - 4 - ( 3 - 
amidinophenyl ) pyrrolidine ; 
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trans-l- (methylsulf onyl.) -3- [ [5- (2 • - tert- 

butyiaminosulf onylphenyl-l-yl)pyridin-2-yl] aminocarbonyl) -4- 
{ 3 -amidinophenyl ) pyrrolidine ; 

5 1- (methylsulf onyl) -3- ( [2 ' -aminosulfonyl- [1,1'] -biphenyl-4- 
y 1 ) aminocarbonyl ) -4 - ( 3 -amidinophenyl ) -6} -pyrroline ; 

1- (benzyl) -3- ( [2 • -aminosulfonyl- [1,1*] -biphenyl-4- 
yl ) aminocarbonyl ) -4 - ( 3 -amidinophenyl ) -A^ -pyrroline ; 

10 

trans-1- (methylsulf onyl) -3- ( [2 ' -aminosulfonyl- [1, 1 * ]- 
biphenyl-4-yl)methylcarbonyl) -4- (3- 
amidinopheny 1 ) pyrrol idine • 

15 In a second embodiment r the present invention provides 

novel pharmaceutical compositions , coxnprising: a 
pheunnaceutically acceptable carrier and a therapeutically 
effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt or prodrug form thereof. 

20 

In a third embodiment, the present invention provides a 
novel method for treating or preventing a thromboembolic 
disorder, coiiprising: administering to a patient in need 
thereof a therapeutically effective amount of a compound of 
25 formula (I) or a pharmaceutically acceptable salt or prodrug 
form thereof, 

DEFINITIONS 

The conpounds herein described may have asymmetric 
30 centers. Conpounds of the present invention containing an 
asymmetrically substituted atom may be isolated in optically 
active or racemic forms. It is well Icnown in the art how to 
prepare optically active forms, such as by resolution of 
racemic forms or by synthesis from optically active starting 
35 materials. Many geometric isomers of olefins, C=N double 
bonds, and the like can also be present in the compoiinds 
described herein, and all such stable isomers are 
contemplated in the present invention. Cis and trans 

15 
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9e=»etric iso.„rs of the conpounds of tha present invention 
described and „y be isolated as a fixture of iso™erT« 
as separated isc^rio £ox«. Ml chiral. diasterecerlc 
raceme ,or^ and all ,e^trlc isomeric for^s of a 
structure are intended, unless the specific stereochemistry 
or isomeric fom is specifically indicated ^ 
The ten. -substituted, ■ as used herein, «ans that anv 
one or «re hydrogens on the designated ato. is repla^d 
With a selection fro. the indicated .roup, provided It the 
10 designated ato^.s nor^l valency is not exceeded, and^t 
the substitution results in a stable confound. m,e^ a 
substitent is keto (i.e . =o) th^ •> u 

•re replac«J. hydroaens on the atoM 

Wh«, any variable ,e.,.. r6, occurs more th«, one ti,» 
'S .n «>y constituent or for».la for a conpound. its definitZ 

other occurrence, nius, for example if a m™^ < 

be substituted with 0-2 R« then i " 
wioi g J R , then said group nay optionallv 

be substituted with up to two groups and R« at eaT 

0 occurrence rs selected independently from the definition of 

. Also, combinations of substituents and/or variables are 

permissible only if such c^inaticns result in stable 

compounds . ^was 

When a bond to a substituent is shown to cross a bond 
' connecting two atoms in a ring, then such substituent ^^be 
^d to any atom on the ring. «he„ a substituent is 
listed Without indicating the atom via which such 
su^tituent is bonded to the rest of the confound of a given 
formula, then such substituent may be bonded via anv at™ - 

' Ca:":"""'- °^ -^"tuents a::;or " 
™i: ::;o^"="" " 

AS used herein, -c,., alkyl- is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 
groups having the specified nu^r of carbon atoms, exai^L 
Of Which include, but are not limited to, methyl, ethyl 
n-Propyl, i-propyl, n-h.tyl. i-butyl. sec-butyl, t-bu^yi 
P-cyl, and hexyl; -Alkenyl- is intended to include 
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hydrocarbon chains of either a straight or branched 
configuration and one or more unsaturated caxbon-carbon 
bonds which may occur in any stable point along the chain, 
such as ethenylr propenyl, and the like. 
5 "Halo" or "halogen" as used herein refers to fluoro, 

chloro, bromo, and iodo; and "counterion" is used to 
represent a small, negatively charged species such as 
chloride, bromide, hydroxide, acetate, sulfate, and the 
like. 

10 As used herein, "carbocycle" or "carbocyclic residue" 

is intended to mean any stable 3- to 7-membered monocyclic 
or bicyclic or 7- to 13-merobered bicyclic or tricyclic, any 
of which may be saturated, partially unsaturated, or 
aromatic. Exanples of such carbocycles include, but are not 

15 limited to, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, adamantyl, cyclooctyl,; 
13.3.0] bicyclooc tane , [4.3.0] bicyclononane , 
[4.4.0]bicyclodecane (decalin) , [2.2 .2]bicyclooc tane, 
fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or 

20 tetrahydronaphthyl (tetralin) . 

As used herein, the term "heterocycle" or ^heterocyclic 
system" is intended to mean a stable 5- to 7- membered 
monocyclic or bicyclic or 7- to 10-membered bicyclic 
heterocyclic ring which is saturated partially imsaturated 

25 or unsaturated (aromatic) , and which consists of carbon 
atoms and from 1 to 4 heteroatoms independently selected 
' from the group consisting of N, O euid S and including any 
bicyclic group in which any of the above-defined 
heterocyclic rings is fused to a benzene ring. The nitrogen 

30 and sulfur heteroatoms may optionally t>e oxidized. The 
heterocyclic ring may be attached to its pendant group at 
any heteroatom or carbon atom which results in a stcJDle 
structure. The heterocyclic rings described herein may be 
substituted on carbon or on a nitrogen atom if the resulting 

35 compound is stable. If specifically noted, a nitrogen in 
the heterocycle may optionally be quatemized. It is 
preferred that when the total numJ^er of S and 0 atoms in the 
heterocycle exceeds 1, then these heteroatoms are not 
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adjacent to one another. As used herein the t^rm - 

««bered mo««ycUc or blcyclic or 7- to 10-.«„i«red 
blcycuc h«erocycli= aron^tic ring „hich consists of crbon 
= «d fro. i to 4 heterot^s independently selected"^ 

the group consisting of N, o and s. it is prefer-.^! I 
the tot,, nn^r of s and 0 ato»s in the Lit c 
heterocycle is not more than 1. 

> to il^'W' ^"-ocycles include, but are not limited 
T«'J^T^ 2-Pyrrolidonyl, 2H.6H-l,5,2-dithiazinyl 
2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, <.aH-carbazole « 
^^noU..nyl. 6H-1.2,5.tMadia.inyl, acridinyl, a.o L 
b«.z..ad.zolyl, benzofuranyl, Wothiofuranyl 
benzothiophenyl, benzoMzolyl, benzthiazolyl benztri.,^, , 
benztetrazolyl, benzisoxazolyl. benzisotbiazo^ ' ' 

benzimdazalonyl, carbazolyl, 4aH-carb.zolyl .-carbolic , 
Chro^yl cbr-^yl, decabydrlg^iLri:^ 

f!! ; '"'^^"'-""■^-WtetrahXfuran 
teanyl, f urazanyl , . i„idazolidinyl , i„idazoli„yl 

^zo,n. X«-indazolyl. indoienyl, indoXinyl, indoUzinyl 
^lyl , rsobenzofuranyl . isochro,«„yl . isoindazolyl ' 

so°tMa TJ' Ibenzi^dazoiyl, 
.soth.azolyl, .soxazolyl, ^rpholinyl, naphthyridinyl 
ctahydro^soc^inolinyl, oxadiazolyl, l,2,3.oxadiazory; 

™^ r'"'' l,3,4.oxadiazoM, 
""^ouainyl., oxazolyl. oxazolidinylperimidinyl, 
Phenanthrzdinyl, ph««„throlinyl , phenarsazinyl, phenazinvl 
Ph«.oth.azinyl. pheno^thiinyl,- Phenoxazinyl, pbtblz 
P.peraz>nyl. piperidinyl. pteridinyl. 4.piperiLIyr ' 
«er.drnyl, purinyl. pyranyl. pyrazinyl, pyrazolid nyl 
^razoUnyl, pyrazolyl, pyridazinyl. pyrid^zole 
do^dazole, pyridothiazole. pyridinyl. pyri.^ 
Pyrxmdlnyl, pyrrolidinyl, pyrrolinyl, pyrro^ 
■juxnazolinyl, guinolinyl, 4«-gui„olizinyl, ^ino«ainyl 
■suxnuclidinyl, carbolinyl, tetrahydrofuranyr 
tetrahydroisoquinolinyl. tetrahydroguinolinyi, sh-x 2 5. 
thxad^azinyl. 1,2,3-thiadiazolyl, 1,2,4-thiadiazoly; \ 2 5 
thzad^azolyx. X.3.4.thiadiazolyl, thiantbrenyl. tJl ; 
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thienyl , thienothiazolyl , thienooxazolyl , thienoimidazolyl , 
thiophenyl, triazinyl, 1, 2, 3-triazolyl, l,2,4-tria2olyl, 
l,2,5-tria2olyl, l,3,4-tria2olyl, xanthenyl. Preferred 
heterocycles include, but are not limited to, pyridinyl, 
5 furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, indolyl, 
benzimidazolyl, IH-indazolyl, oxazolidinyl , benzotriazolyl, 
benzisoxazolyl, oxindolyl, benzoxazolinyl, or isatinoyl. 
Also included are fused ring and spiro conpounds containing, 
for exair^le, the above heterocycles. 

10 The phrase "pharmaceutically acceptable" is employed 

herein to refer to those conpounds, materials, compositions, 
and/or dosage forms which are, within the scope of sound 
medical judgment, suitable for use in contact with the 
tissues of human beings and animals without excessive 

15 toxicity, irritation, allergic response, or other problem or 
conqplication, commensurate with a reasonable benefit/risk 
ratio. 

As used herein, "phannaceutically acceptable salts" 
refer to derivatives of the disclosed compounds wherein the 

20 parent compound is modified by making acid or base salts 
thereof. Examples of pharmaceutically acceptable salts 
include, but are not limited to, mineral or organic acid 
salts of basic residues such as amines; alkali or organic 
salts of acidic residues such as carboxylic acids; and the 

25 like. The pharmaceutically acceptable salts include the 
conventional non-toxic salts or the quaternary ammonium 
salts of the parent conpound formed, for example, from non- 
toxic inorganic or orgeuiic acids. For example, such 
conventional non-toxic salts include those derived from 

30 inorganic acids such as hydrochloric, hydrobromic, sulfuric, 
sulfamic, phosphoric, nitric and the like; and the salts 
prepared from organic acids such as acetic, propionic, 
succinic, glycolic, stearic, lactic, malic, tartaric, 
citric, ascorbic, pamoic, maleic, hydroxymaleic, 

35 phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2- 
acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, 
ethane disulfonic, oxalic, isethionic, and the like. 
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The pharmaceutically acceptable sal^<, r.^ 
invention can be synthesized fL the parent 
contains a basic or acidic moiety Tconven ionTT 
methods. Generally, such salts can J 

5 the free acid or bise foL o. ''"''"'^ """"^'^^ 

• • ^ °^ conipounds with a 

science ,7th !^ "^"'""'^ i-i.ann.ceuMcaJ 

1985 r',.^ I" '^^^'-i-' Conp^y. Boston, PA 

"85, p. 1418. the discW. of which is hereby 
incorporated by reference. 

-^^rr;— ret:— ~r 
=l: LTiL lii" .•:;.r r: ^-^^ 

of fonmila (l, „ subject. Prodrugs of a compound 

- «e cle.^, ..ther i„ ro^r^- .t:; ^ ---- 
U r^L°.°Tr- = - 

II) IS administered to a Jamalian subiect 
5 a free hydroxyl, free a»i„o, or f:en ^d^r^p" '"^ 

IZIT, ; ^--^ aerivat "es : 

r:: r.rt^nr^ ~ ^^^^ 

oxy. Cfi-io aryloxy, Ci_4 alkoxycarbonyl c. 
arylo^carbonyl. c._,o aryl^ethylcarbTnyl , 
al^lcarbonyloxy c.., alkoxycarbonyl, and Cs 
arylcarbonyloxy c^.^ alkoxycarbonyl. „ore preferred - 
are where r7 is OH mo^h« ^ Preferred proorugs 

m^thnv, r methoxy, ethoxy, benzyloxycarbonyl 

^ethoxycarbonyl. and ^ethylcarbonyloxy^etho^arbonyf ' 
Stable compound- and "stable structu^o- = 

^dicate a co^^ ,3 sufficie:t^"^.t";":ri:: 
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isolation to a useful degree of purity from a reaction 
mixture, and formulation into an efficacious therapeutic 
agent. 

5 SYNTHES;tS 

The compounds of the present invention can be prepared 
in a number of ways known to one skilled in the art of 
organic synthesis. The compounds of the present invention 
can be synthesized using the methods described below, 

10 together with synthetic methods known in the art of 

synthetic organic chemistry, or by variations thereon as 
appreciated by those skilled in the art. Preferred methods 
include, but are not limited to, those described below. The 
reactions are performed in a solvent appropriate to the 

15 reagents and materials eii^loyed and suitable for the 

transformations being effected. It will be understood by 
those skilled in the art of organic synthesis that the 
functionality present on the molecule should be consistent 
with the transformations proposed. This will sometimes 

20 require a judgment to modify the order of the synthetic 
steps or to select one particular process scheme over 
smother in order to obtain a desired compound of the 
invention. It will also be recognized that another major 
consideration in the planning of any synthetic route in this 

25 field is the judicious choice of the protecting group used 
for protection of the reactive functional groups present in 
the compounds described in this invention. An authoritative 
account describing the many alternatives to the trained 
practitioner is Greene and Wuts (Protective Groups In 

30 Organic Synthesis, Wiley and Sons, 1991). All references 
cited herein are hereby incorporated in their entirety 
herein by reference. 

The compounds of the present invention represented by 
Formula I are 1, 3 , 4-trisubstituted and 1,3,3,4- 

35 tetrasiibstituted pyrrolidines, l,3,4-tris\jibstituted A^- 

pyrrolines, and 2, 4, 5-trisubstituted, 2,4,4,5- 
tetrasubstituted and 2, 4, 5,5-tetrasubstituted 
isoxazolidines. A convenient method for the prepeuration of 
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these hecerocycles utilizes a 1,3-dipolar cycloaddition of 
an appropriate 1.3-dipole with an appropriate dipolarophile 
TO prepare the pyrrolidine nucleus, the appropriate 1 3- 
dxpole is an azomethine ylide. To prepare the isoxazolidine 
' 7 1'3-dipole is a nitrone (for reviews 

of 1,3-dipolar cycloaddition chemistry of azomethine ylides 
and nitrones, see 1,3-Dipolar Cycloa<Mitioa Chemistry (A 
Padwa, Ed.), Wiley-lnterscience, New York, 1984; Tsuge and 
Kanenasa, in Advances in Heterocyclic Chemistry (a 
Katritzky. Ed.,, 1989. 45, p. 232; Torssell. in ^ritriie 
^ades, mtrones and Nitronates in Organic Synthesis, vch 
Publishers, Inc., New York. 1988; Breuer. Aurich and 
Vort"989t ^^^-o.ides. Wiley, New 

Although there are several methods known in the 
literature for generating stabilized azomethine ylides 
fewer methods are available for generating the non- 
stabilized azomethine ylides required for the preparation of 
the pyrrolidine-containing compounds of the present 
invention. However, the decomposition of an appropriately 
substituted tertiary amine was found to be a suitable method 
for the purposes of the present invention. A general scheme 
for the generation and reaction of non-stabilized azomethine 
ylides using this method is shown in Scheme 1. The 
azomethine ylide precursors la and lb are either 
commercially available or are readily prepared by methods 
known to those skilled in the art. Shown at the bottom of 
Scheme 1 are some preferred methods beginning with the 
readily available secondary amines 4 (Hosomi et al Chem 
Letters 1984, 1117; Padwa et al. j. org. Chem, 1985, 50 
4006) . Treatment of 4 with aqueous formaldehyde in the' 
presence of either methanol or potassium cyanide at near 
neutral pH generates the tertiary amines la and lb 
respectively. Alternatively, the anion of 4 can b^ 
generated with a suitable base, such as n-butyllithium or 
sodium hydride, and alkylated with chloromethyl methyl ether 
to generate la. The substituent R' can be benzyl 
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substituted benzyl, alkyl, cycloalkyl, etc., but preferably 
is benzyl. 

Scheme 1 



TM9— \ 



TFA (LG=OMe) 
AgF (LG=CN) 



la LG » QHe 
lb LG = CN 



\ 



H 



8« 



H 



TM9-^ 37% aq CH2O. MeOH (la) \^ 

HN-R' — ^ LG-/ 

or base, chloromethyl methyl ether (la) 
^ or 37% aq CHjO, KCN (lb) la LG = OMe 

lb LG := CN 

5 The generation of the azomethine ylide 2 from la and lb 

is straightforward. Treatment of la with a number of acidic 
catalysts, such as trif luoroacetic acid, acetic acid, 
titanium tetrachloride or trif luoromethanesulfonic acid, 
causes its rapid decomposition to the azomethine ylide 2 

10 (Terao et al Chem. Pharm. Bull. 1985, 33, 2762). The 
preferred catalyst is 5-25% trifluoroacetic acid in 
dichloromethane solvent. Treatment of lb with silver 
fluoride in the dark also generates 2 (Padwa et al . J. Org. 
Chem. 1985, 50, 4006). This method relies on the 

15 silylophilic nature of fluoride ion and is generally carried 
out in acetonitrile solvent. Once generated, the non- 
stabilized azomethine ylide 2 reacts with olefins to produce 
pyrrolidines 3 by 1,3 -dipolar cycloaddition. Generally the 
olefin needs to be activated by a suitable electron 

20 withdrawing group, such as carboxylic ester, carboxylic 

amide, ketone, nitrile, sulfone, nitro, etc. Styrenes which 
are substituted with electron withdrawing groups, such as 
carboxylic ester, caurboxylic amide, ketone, nitrile, 
sulfone, nitro, etc., also are able to undergo reaction with 

25 2 to produce aryl-substituted pyrrolidines. The 1,3 -dipolar 
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cycloaddition is stereospecific in that the stereochemistry 
of the Olefin is retained and translated into the relative 
stereochemistry of the pyrrolidine product. Thus, trans- 
dasubstituted olefins undergo cyclization to produce 
pyrrolidines 3 with a trans configuration of the 3.4- 
substituents on the pyrrolidine ring. 

in scheme 2 is shown how the just described 1,3-dipolar 
cycloaddition can be applied to the synthesis of the 1 3 4 
trisubstituted and 1,3,3,4-tetrasubstituted pyrrolidine ' 
mcleus contained in the confounds of the present invention 
The required di- or trisubstituted olefins S are readily ' 
available from cyanobenzaldehydes 5 by reaction with 
stabilized Wittig reagents or with the sodium or potassium 
anions of phosponate reagents. The stabilized Wittig 
reagents react with 5 to give £-disubstituted olefins 6 (Rc 
= hydrogen, Ra . carbomethoxy, acetyl) . i^e phosphonate 
anions also give E-di- or trisubstituted olefins 6 when Rc 
of the Phosphonate is hydrogen or methyl. R- is carbomethoxy 
or carboethoxy and R^ is methyl or ethyl. Modification of 
the phosphonate also allows for the preparation of the z- 
disubstituted olefins 6. Thus, treatment of bis(2 2 2- 
trifluoroethyl) fmethoxycarbonylmethyl ) phosphonate (Rd - 
-CH2CF3) with potassium bis (trimethylsilyl) amide and 18- 
crown-6 generates a potassium anion of the phosphonate that 
reacts with 5 to give selectively the 2-disubstituted 6 
where Rc is carbomethoxy and is hydrogen 
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Scheme 2 




The 1,3-dipolar cycloaddition of olefins 6 with 
benzyl derivatives of 7 under TFA catalysis smoothly affords 
5 the pyrrolidines 8. The relative stereochemistry eJDout the 
pyrrolidine ring is determined by the geometry of the olefin 
6 as described in connection with Scheme 1. Deprotection of 
the N-benzyl group (R®, = hydrogen) can be accomplished in 
several ways. Two preferred methods are catalytic 
10 hydrogenation in the presence of di-C:ert-butyl dicarbonate 
followed by trif luoroacetic acid deprotection of the N-tert- 
butyl carbamate intermediate. This procedure affords 9 as 
the trif luoroacetic acid salt. Another method involves 
refluxing 8 in the presence of a-chloroethyl chloroformate 

15 in a solvent such as 1, 2-dichloroethane followed by 
refluxing in methanol to deprotect the a-chloroethyl 

carbamate intermediate (Olofson et al J. Org. Chem. 1984, 
45, 2081) . This methods affords 9 as the hydrochloride 
salt. 

20 In Scheme 3 is shown how to prepare compounds of 

Formula I in which J is CO, SO2 or CO2 attached to the 
pyrrolidine nucleus. Where J in Formula I is CO, the 
compounds can be prepared by two preferred methods. The 
first is the reaction of the pyrrolidine 9 with an acid 

25 chloride in the presence of a suitable base such as 
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«i«hyWne. i„ „ses „h«e the re^i^ed acid chloride is 
not cc«er«.lly avail^le, it can be prepared frorthe 

those skilled in the • "^'"vm co 

of ^>, V synthesis. The product 

of these methods is the amidp in Proauct 

" co^unas .her. . i„::lL% Z ^^ZZ^^-, 

base such , ■ of an appropriate 

can be prepared from pyrrolidine 9 by 

is not co^nerluTavan^ r T 
corresponding sul L rat^ 3 I "" T ''"^^ "™ 

Pentachlorid. or thi Z "hioL ' *r"' 
20 It ^ "ionyx Chloride. Where the sulfonic acid 

" is not co™,erciany available, it can be prepared fr™ 
^^e^correspondin. .ro»ide u ^ displacement wi^h s JS 

P«P«= conpounds Where J in Poimila I is Ofa a 
=i»Ple alkylation of the pyrrolidine 9 with 

such as trrethylamine can provide the retired conpouL 
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Scheme 3 




To prepare pyrrolidine-containing compoiinds of Formula 
I where A-B is a biphenyl residue, the chemistry described 
in Scheme 4 can be used. For compounds where -J(CH2)n- is 
5 CH2 the preferred method involves preparing the bromo- 
containing reagent 15 through alkylation of 
trimethylsilylmethylamine followed by reaction of the 
resulting secondary amine with aqueous formaldehyde in 
methanol as described previously. Other methods known to 

10 those skilled in the art can be envisioned to prepare this 
coirpound. The 1,3 -dipolar cycloaddition described earlier 
with olefin 6 affords the pyrrolidine 16. The biphenyl 
residue can be constructed using the palladium-catalyzed 
Suzuki coupling of 16 with an appropriate arylboronic acid 

15 (Miyaura et al Syn. Comm. 1981, 11, 513) . The product from 
the Suzuki coupling is the biphenyl conpound 17. The 
arylboronic acid ccui be prepared from the corresponding 
arylbromide by transmetallation to the aryl lithium reagent 
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With »-butyUithiu» cr t-butyluthium tollowad by reaction 
With tr.«thyibor«e byarolysi. to th. bor Jc 



Scheme 4 



TMi 



1) 




Br 



TMS— 
base /I' 



2) 37% aq CH2O, MeOH 




15 Br 



■TFA, CH2CI2 




HO- 




Pd(PPh3)4, Na2C03 
Br TBAB, benzene/HaO 
reflux 
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in sch™. 3, eransfoxmed in a„ analogous fashion^to 

co^spc^ bipbenyi-eontainin, ^rrol^l'^^^^" 

Sch«. 5 daacribes nethoda ua«i to aiaborate the R- 
(CH.).- gr=„p o( rom-la I i„ th. pyrrolidina sarie^of 
conpow^s, conpound 20 = 0, is obtainabU by th, 
P ocedures described in earlier schema. coJL lo ,„ - 
1) « a one carbon ho»«loa which can be prepared trZ ^ 
^ropriate U = o, anaio, by ho^io^rtiCoc^e? 
te=»n to those suued in the art of organic ch Jsl^ 
Prn»re carboxyiic a^d. analogs, the ester « is 
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hydrolyzed to the carboxylic acid and then is converted to 
the desired amide 21 by any of a variety of procedures known 
to those skilled in the art, such as the mixed anhydride 
method, DCC -mediated coupling, etc. Alcohol derivatives are 
5 available by reduction of the carboxylic acid derived from 
20 by either borane tetrahydrofuran complex or by a 
procedure involving sodium borohydride reduction of the 
mixed anhydride of the carboxylic acid. The ether 
derivatives 23 are readily available by etherif ication of 

10 the alcohol 22 with an alkyl halide and a suitable base such 
as sodium hydride. The alcohol 22 can also be transformed 
into the thioether derivatives by first converting the 
alcohol into a good leaving group, for example by converting 
it into its mesylate or tosylate with the appropriate 

15 sulfonyl chloride and a base such as pyridine or 

triethylamine. Displacement of the leaving group with a 
thiol in the presence of a base will then yield the 
thioether derivatives 24. Oxidation of 24 by any of a 
variety of well know oxidizing agents can then afford the 

20 corresponding sulfone derivatives 25. 
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Scheme 5 




Ar-B 



1} LiOH . H2O 

THF/H2O 
2} IBCF. NMM 

then NaBH^; 

or BH3 . TOP 




NaH, RX 




ft-B 



22 



1) CH3SO2CI or p-TsCl, 
base 



23 



2) RSH, base 




oxidation 




A-B 



2 5 .1 Py^olidine derivatives described in Schemes 

-5 contain ax. aromatic cyano group which must be converted 
to xts amadxne derivative to prepare the final compounds 
described by Formla I. Generally, i„ the course of 
preparing the compounds of this present invention, this 
conversion has been the final step in each synthetic 
sequence and it is shown in Scheme 6. The preferred method 
was first described by Pinner and Klein (Ber. , 1877 10 
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1889; for a more recent review see: Decroix, J. Chem. 
Res., 1978, 134). By this method the nitrile 26 is 
dissolved in an anhydrous alcohol or a mixture of at least 
one equivalent of an alcohol and an anhydrous aprotic 
5 cosolventr such as chloroform or an acetate ester of the 
selected alcohol (i.e., methyl acetate for methyl alcohol). 
Typically, this mixture is cooled to below ambient 
tenrperature and dry hydrogen chloride gas is added via a gas 
dispersion tube until the solvent is saturated with HCl. 

10 The mixture is then sealed and stirred at ambient 

temperature or below to form an intermediate imidate. The 
imidate is isolated and dissolved in an anhydrous alcohol 
solvent and treated with ammonia, ammonium carbonate, 
amroonixjm acetate or alcoholic ammonia solution to afford the 

15 desired amidine 27. These compounds are conveniently 
purified by preparative reverse phase HPLC or by 
recrystallization to give the pyrrolidine compounds defined 
by Formula I. 

Scheme 6 




NH3 (g), or NH3/ROH m 



20 26 

In cases where A or B in coirpound 26 is substituted 
with a tert-butylsulfonamide group, the fcert-butyl 
protecting group can be removed by refluxing in 

25 trifluoroacetic acid prior to subjecting these confounds to 
the Pinner sequence. 

Although the Pinner sequence to produce the amidines 27 
is generally the final step in the preparation of the 
pyrrolidine compounds of Formula I, some transformations can 

30 be carried out on the amidine derivatives themselves, as 
shown in Scheme 7. To prepare the carboxylic acid 
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derivatives of the present invention, the methyl ester 28 
can be treated with an excess of lithium hydroxide in 
acjueous tetrahydrofuran to afford the acid 29. To prepare 
esters other than methyl esters, the methyl ester 28 can be 
treated at reflux with an excess of another alcohol, such as 
isopropanol or n-butanol, in the presence of a catalytic 
amount of a titanium (IV) tetraalkoxide. such as titanium 
(IV) tetraisopropoxide. This reaction produces the 
alternate ester 30. Due to the large excess of alcohol 
used, the titanium reagent does not have to match the 
alcohol, thus reaction of 28 with excess n-butanol in the 
presence of catalytic titanium (IV) tetraisopropoxide 
produces the n-butyl ester derivative of 30. 



Scheme 7 



15 



HeOjC oa 




LiOH . H2O 
THF/H2O 



HO2C pa 




R^OH 




H2 



O2Q pa 



NH 



A-B 



30 



20 



The syntheses of the pyrrolidine compounds described in 
the preceeding schemes were all described for racemic 
coinpounds, despite the presence of one or more chiral 
centers in all of the compounds presented, it is also 
possible to prepare many of the pyrrolidine compounds 
contained in this invention as single enantiomers in a well- 
defined manner by asymmetric synthesis. Presumably many of 
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the compounds would also be ajnenable to resolution methods 
to prepare single enantiomers. In Scheme 8 is described a 
method for the asymmetric synthesis of the pyrrolidine 
compoxands of this invention. The preferred, but not the 
5 only, method for preparing single enantiomers of these 

compounds is by employing a 1,3 -dipolar cycloaddition of an 
azomethine ylide with an olefin derivative which contains a 
chiral auxiliary to induce asymmetry. Although there are 
many chiral auxiliaries which would presumably be capable of 

10 inducing an enantioselective l,3~dipolar cycloaddition, 

preferred auxiliaries are (IS) - (-) -2, 10-canphorsultam and 
(IJ?) - ( + ) -2 , 10-camphorsultam, both of which are commercially 
available, A preferred, but not the only, method of 
introducing the camphorsultam auxiliary is by reaction of 

15 the aluminum reagent derived from the auxiliary 32 with an 
ester 31 to give the amide 33. The reaction of 33 with the 
azomethine ylide precursor described earlier in the presence 
of trif luoroacetic acid results in a 1,3 -dipolar 
cycloaddition to give a mixture of diastereomeric 

20 pyrrolidines 34 and 35 (Fevig, Bioorg. Med. Chem. Lett. 

1996, 6, 295). The diastereomers can be separated by flash 
chromatography and separately elaborated to enantioraerically 
pure pyrrolidine compounds of Formula I . The removal of the 
camphorsultam chiral auxiliary can be accomplished by two 

25 preferred methods. The first involves treating the 

cycloaddition product with lithium hydroxide in aqueous 
tetrahydrofuran which furnishes the carboxylic acid 36, 
which can be transformed into the corresponding methyl ester 
37 by a variety of methods known to those skilled in the 

30 art. Additionally, the cycloaddition product can be treated 
with methcinolic magnesium methoxide to afford the 
corresponding methyl ester 37 directly. The 
enantiomerically pure methyl esters 37 can be elaborated to 
enantiomerically pure pyrrolidine-containing compounds of 

35 Formula I by the procedures described in Schemes 2-7. 
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Scheme 8 




31 



AlMe3 






Mg(0Me)2. MeOH 



10 



The isoxazolidine-containing compounds of the present 
invention are preferably prepared by the 1,3 -dipolar 
cycloaddition of an appropriate nitrone with an appropriate 
dipolarophile, as described earlier. Although there are 
several methods known in the literature for the generation 
of nitrone intermediates, a preferred method for generating 
the compounds of the present invention is shown in Scheme 9. 
In this method the nitrone is generated from the hydroxyl 
amine 38 by treatment with paraformaldehyde with concurrent 
removal of water (Wityak et al J. Org. Chera. 1987, 52, 
2179) . This is conveniently accomplished by refluxing the 
reaction mixture (to crack the paraformaldehyde polymer) in 
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a solvent such as benzene in the presence of a drying agent 
such as crushed activated molecular sieves to remove water 
produced in the reaction. The nitrone 39 thus generated 
reacts with a variety of olefins to produce the 
5 regioisomeric isoxazolidines 40 and 41. 

Scheme 9 




The R' group on 38 can be hydrogen, al)cyl, alkylaryl, 

10 aryl, etc. The reaction is stereospecif ic in that the 
geometry of the olefin is translated into the relative 
stereochemistry of the cycloaddition product, as is the ca^e 
for the azomethine ylide 1,3-dipolar eye loaddit ions 
discussed earlier. Thus, an E-disubstituted olefin (R^ = H, 

15 R^,R® = substituents) gives rise to isoxazolidines 40 and 41 
having a trans relationship between R^ and R^. The 
regioselectivity of the cycloaddition is dependent on the 
nature and substitution pattern of the olefin. In some 
cases mixtures of 40 and 41 are produced while in other 

20 cases a certain olefin will result in a regioselective 
reaction and give rise to only 40 or 41. 

Much of the chemistry described for the pyrrolidine 
conpounds in Schemes 2-8 can also be applied to the 
isoxazolidine conpoiands. In Scheme 10 is shown how the just 

25 described nitrone 1,3-dipolar cycloaddition can be applied 
to the synthesis of the 2,4, 5-tris\ibstituted, 2,4,4,5- 
tetrasubstituted and 2, 4, 5, 5-tetrasubstituted isoxazolidines 
contained in the conpounds of the present invention in which 
A-B of Formula I is a biphenyl residue and J(CH2)n is CH2. 

30 The preferred, but not the only, method for preparing 
compoxmds of this type is to prepare the appropriate 4- 
bromobenzylhydroxylamine 43 from the corresponding 4- 
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bromobenzaldehyde 42. This is readily accomplished by 
standard formation of the oxime by standard methods, 
followed by reduction of the oxime to give 43. This 
reduction can be accomplished with borane-pyridine coirjjlex 
under acidic conditions or with sodium cyanoborohydride 
under acidic conditions. 

Scheme 10 




42 



-Br 



1) HONH2 • HCl 
NaOH, Et0H/H20 

2) BH3 • pyridine 
or. 

NaCNBHa 



HO-NH 




43 



(CH20)n 
(-H2O) 





Pd(PPh3)4, TBAB 
Na2C03, ben2ene/H20 





46a Z^=0, Z2=CH2 
46b 2i=CH2, Z2=0 



45a 2^=0, Z2=:CH2 
45b Z^=CH2. Z2=0 



1) HCl (g), MeOH 

2) NH3/MeOH, or 
(NH4)2C03, or 
NH4OAC 




47a Z^=0, 22=CH2 
47b Zl=CH2, Z2=0 

Generation of the nitrone with paraformaldehyde as 
10 described in Scheme 9 and reaction with the appropriate 

olefinic benzonitrile 44 leads to a regioisomeric mixture of 



36 



wo 98/06694 




PCT/US97/14222 



isoxazolidines 45a and 45b. Suzuki coupling of 45a and 45b 
with the appropriate boronic acid, as described in Scheme 4, 
gives the isoxazolidines 46a and 46b. The amidine compounds 
47a and 47b, corresponding to coirpounds described by Formula 
5 I, can be prepared by the Pinner protocol as described in 
Scheme 6. 

To prepare isoxazolidine compounds of Formula I where 
J(CH2)n is other than CH2 (J(CH2)n = (CH2)n. S02(CH2)n. 
C0(CH2)n# C02(CH2)n' etc.) the methods described in Scheme 11 

10 can be used. Generation of the nitrone 49 can be 

accomplished by treatment of hydroxylamine hydrochloride 48 
with paraformaldehyde as described in Scheme 9. Reaction of 
49 with an olefin 6 can afford the N-unsubstituted 
regioisomeric isoxazolidines 50a and 50b. Treatment of 50a 

15 and 50b with compo\inds of type 51 can be used to prepare a 
variety of N-siibstituted isoxazolidines 52a and 52b. 
Coitpounds 51 can include alkyl halides (LG = Br, CI; J = 
CH2). sulfonyl chlorides (LG = Cl; J = SO2). carboxylic 
acids (LG = OH; J = CO) , carboxylic acid chlorides (LG = 

20 CI; J = CO) and chloroformates (LG = Cl; J = CO2) . The 
reaction conditions to afford N-substituted isoxazolidines 
52a and 52b can be those described in Scheme 3 for the 
pyrrolidine compounds or other procedures )aiown to those 
skilled in the art of organic chemistry. The products 52 

25 can be carried onto the final products described by Formula 
I following procedures described for the pyrrolidines in 
Schemes 4-8. 
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CH2O. NaOH 
HCl (-H2O) 



46 



LG-J(CH2)nA-B (51) 



LG* Br, CI, OH 

J= CH2, SO2* CO. CO2 



49 




NCf S2a Zl=0. 22=CH2 

52b Z^^CHa, 22=0 



50a Z^=0, Z2=CH2 
SOb Zl=CH2, Z^so 



In Scheme 12 is shown how the previously described 1,3- 
dipolar cycloaddition can be applied to the synthesis of the 
5 1,3,4-trisiibstituted A^-pyrroline nucleus contained in 
compounds of the present invention. The required 
dipolarophile for A^-pyrroline synthesis is an alkyne such 
as 54. These compounds can best be prepared by a variety of 
palladium-catalyzed aryl-alkyne coupling reactions. Two 

10 such examples are shown in Scheme 12. In one case an 

alkynylzinc species of an appropriate siibstituted alkyne is 
generated with n-BuLi and zinc chloride. This species is 
then coupled to the appropriate aryl halide or aryl triflate 
53 in the presence of a palladium (II) catalyst to give 

15 alkyne 54. Alternatively, the aryl halide or aryl triflate 
53 can be coupled to an appropriate substituted alkyne in 
the presence of a palladium (0) catalyst, copper iodide and 
an organic amine base to give 54. Other procedures to 
produce 54 are available and known to those skilled in the 

20 art. Reaction of 7 with alkyne 54, in which is an 
electron-withdrawing group such as a carboxylic ester, 
carboxylic amide, ketone, nitrile, sulfone. nitro, etc., 
should produce the desired A^-pyrroline 55. The N-benzyl 
group can readily be removed by the l-chloroeti^l 
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chloroformate procedure described in Scheme 1 to afford the 
A^-pyrroline nucleus 56. 



Sch( 



12 




53 



H ■ nBuLi, ZnCl2 

Pd(II) catalyst, or 

H - m - R ^ cul, RjN 
Pd(0) catalyst 




TFA, CH2CI2 



(X= Br. I, OTf. etc) 




CICO2CH { CI ) CH3 ; then 
MeOHr reflux 




HX 



55 



56 



In Scheme 13 is shown how to prepare compounds of 

10 Formula I in which R is COR^, C02R^, SOaR^ or R^ attached to 
the pyrrolidine or A^-pyrroline nitrogen, where is alkyl, 
aryl or alkylaryl. Where R in Formula I is COR^, the 
compounds can be prepared by two preferred methods. The 
first is the reaction of the pyrrolidine or A^-pyrroline 57 

15 with an acid chloride in the presence of a suitable base 
such as triethylamine . In cases where the required acid 
chloride is not commercially available, it can be prepared 
from the corresponding carboxylic acid by treatment with 
thionyl chloride or other methods known to those skilled in 

20 the art. Alternatively, the pyrrolidine or A^-pyrroline 57 
can be coupled to a carboxylic acid using any of a number of 
peptide coupling methods (mixed anhydride, HBTU, EXTC, etc.) 
well known to those skilled in the art of organic synthesis. 
The product of these methods is amide 58. To prepare 

25 carbamate compounds 59, where R in Formula I is C02R^. the 
pyrrolidine or A^-pyrroline 57 can be coupled to the 
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appropriate chloroforinate or succinimidyl carbonate in the 
presence of an appropriate base such as triethylamine . The 
compounds of Formula I where R is S02Rd can be prepared from 
pyrrolidine or A3-Eyrroline 57 by treatment with the 
appropriate sulfonyl chloride to afford the sulfonamides SO. 
In cases where the sulfonyl chloride is not commercially 
available, it can be prepared from the corresponding 
sulfonic acid 62 using phosphorous pentachloride or thionyl 
chloride. Where the sulfonic acid 62 is not commercially 
available, it can be prepared from the corresponding bromide 
61 by displacement with sodium sulfite. To prepare 
coinpounds where R in Formula I is Rd, a simple alkylation of 
the pyrrolidine or A3-pyrroline 57 with the appropriate 
primary alkyl bromide, chloride or tosylate in the presence 
of a base such as triethylamine can provide the required 
confounds (Formula 1, R = R<i) . 
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5 The con^oxinds of Forroula I contain a linking group Z 

connecting the pyrrolidine and A^-pyrroline rings to the A-B 
moiety. In Schemes 14-17 is shovm how the various linking 
groups can be synthesized and incorporated into the 
structures of Formula lb. It will be appreciated by those 

10 skilled in the art of organic synthesis that depending on 
the groups R and A-B of Formula lb, some modification of 
reaction order or use of suitable protecting groups may be 
required to prepare the desired compounds. Many of the 
various linking groups can be derived from a carboxylic 

15 ester group when the azomethine ylide cyclizations of Scheme 
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2 are carried out on dipolarophiles 6 in which or Rc is a 
carboxylic ester or when those of Scheme 3 are carried out 
on dipolarophiles 54 in which is a carboxylic ester. For 
conpounds of Formula lb in which Z is an amide (-CONH-) 
there is a variety of methods for preparing the desired 
compounds (Scheme 14) . One preferred method is to treat the 
ester 64 directly with an aluminum reagent derived from a 
suitable amine 65. This is accomplished by first treating 
the amine 65 with trimethylaluminum in a solvent such as 
methylene chloride or toluene and then adding the ester 64 
and stirring at tenperatures ranging from room temperature 
to 100«» c. This procedure affords the amide 66 directly. 
Another preferred method is to hydrolyze the ester 64 to the 
carboxylic acid 67 under basic conditions. The acid 67 can 
15 then be coupled to a suitable amine by many methods well 

known to those skilled in the art. One preferred method for 
this transformation is to treat 67 with oxalyl chloride or 
thionyl chloride to form the corresponding acid chloride. 
This intermediate can then be treated with amine 65 to 
20 afford the amide 66. Another method is to allow the acid 67 
and the amine 65 to react in the presence of a suitable 
peptide coupling reagent, such as BOP-Cl, HBTU, DCC or any 
of a variety of such agents that are well known to those 
skilled in the art. 



25 



Sehame 14 




SOCI2 or (COCDj 
then H3N-A-B 65), or 

H2N-A-B (65) , coupling agent 
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In Scheme 15 is shown how the ether, amine and ketone 
linking groups Z of Formula lb coropoxinds can be prepared 
from the carboxylic ester 64. To prepare the ether-linked 
5 conpoxjuids (Z = -CH2O-) , reduction of ester 64 to the 
corresponding primary alcohol is required. This 
transformation is possible by a variety of techniques. The 
preferred procedures involve the intermede carboxylic acid 
67. The acid 67 can be reduced to the alcohol 68 directly 

10 with borane tetrahydrofuran conplex or by a procedtire 

involving sodium borohydride reduction of a mixed anhydride 
derived from carboxylic acid 67. Completion of the ether 
linked compounds of Formula lb is readily accomplished from 
68 by the Mitsonobu protocol with an appropriate phenol or 

15 hydroxyheterocycle 69 to give 70 (Formula lb, A = aryl or 
heteroaryl) . To prepare the amine-1 inked compounds of 
Formula lb (Z = -CHjNH-) alcohol 68 can be oxidized to 
aldehyde 71 by a number of procedures, two preferred methods 
of which are the Swem oxidation and oxidation with 

20 pyridinium chlorochromate (PCC) . Reductive amination of 
aldehyde 71 with an appropriate amine 65 and sodiiim 
cyanoborohydride then affords the amine linked compounds 72. 
The aldehyde 71 also can be used to prepare the ketone- 
linked compounds of Formula lb (Z = -COCH2-) - Treatment of 

25 71 with an organometallic species of structure 73 affords 
the alcohol 74. Compound 73 (where M = magnesium or zinc) 
is best prepared from the corresponding halide by treatment 
with metallic magnesixim or zinc. These reagents readily 
react with aldehydes to afford alcohols. Oxidation of 

30 alcohol 74 by any of a number of procedures, such as the 
Swem oxidation or PCC oxidation, affords the ketones 75. 
Alternatively, the ketones 75 can be prepared from the 
appropriate cinnamic or propionic acid derivatives 76. 
Treatment of 76 with the appropriate organomagnesium or 

35 organozinc reagent 76 affords either the unsaturated ketone 
77 directly (when X in 76 is CI, N(Me)OMe) or an 
intermediate alcohol (when X in 76 is H) which can 
subsequently be oxidized to 77 by procedures described 
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above. Following the procedures described in Schemes 12 and 
13, the unsaturated ketone 77 can be cyclized to the 
pyrrolidine or A3-pyrroline and subsequently converted to 
32. 

5 
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LnM-CHjA-B (30) 
<M = Kg. Zn) 




(X« H. CI. N(He)OMe 

5 In Scheme 16 is shown how compoiinds of Formula I 

containing the sulfonamide linking group (Z = -SO2NH-) can 
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be prepared. The styrene 78 can be treated with . • 
Of reagents, such as sulfuryl chlorid! T ""^'"'^ 

and Phosphorous Pentachlor.^ I 1^:^!^""'^ '^'^^''^ 

sulfonyl chloride 79 Tr«.^ unsaturated 



10 



Schema 16 



15 



20 



25 




Schemes 12 and 13 



prepared. Treatment of callable « „ " 

tr«it„e„t wxth , suitable base such as sodi™ hy^l 

reacts with the aldehyde 5 to .,f ^ ... "WteKie. 

•3. toidaticn to the . unsaturated sulfide 

acc^ushed .ti::^— : — 

irectly. Following the procedures described in c.>, 
and 13, the sulfone 84 can "ascribed m Schemes 12 

linked . J converted to the sulfone- 

iinjced compounds 85. 
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Scheme 17 




85 



5 All of the pyrrolidine and A^-pyrroline derivatives 

described in Schemes 14-17 contain an aromatic cyano group 
which must be converted to its amidine derivative to prepare 
the final compounds described by Formula lb. This can be 
accomplished using the reduction procedures described above 

10 in Scheme 6. 

Where the group A-B in compounds of Formula lb is a 
biphenyl residue, the chemistry described in Scheme 18 can 
be used. The biphenyl residue can be constructed using the 
palladium-catalyzed Suzuki coupling of an appropriate aryl 

15 halide 86 with an appropriate arylboronic acid 87 to give 
the biphenyl 88 (Miyaura et. al. Syn. Comm. 1981, 11, 513). 
This reaction in general is tolerant of a wide variety of 
substituents on both of the reacting partners. Thus, the 
reaction can be performed on a variety of conpounds 86 where 

20 R* is a suitable precursor to the Z linking group found in 
coitqpounds of Formula lb. Alternatively, the coupling can be 
performed on a more fully elaborated aryl halide such as 89, 
where the pyrrolidine, A^-pyrroline or isoxazolidine 
heterocycle is intact. Reaction with a suitable boronic 

25 acid 90 then would afford 91. The biphenyl compounds 88 and 
91 can be carried on to the final products described by 
Formula lb according to the procedures described in Schemes 
14-17. 
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Br 



B6 



Scheme 18 

(87) 

Pd(PPh3)4, benzene/HjO 

base, phase transfer catalyst 




88 




B-B(0H)2 90 



'z-A-fir 



Pdrpph3)4, benzene/HjO 
base, phase transfer catalyst 




2-A-B 



91 



purees kr^own xn the literature or readily synthesized by 

TiuT T ""^"^^ ^° Practioners 

skxlled xn the art of organic synthesis. THe required 

reactxve functional groups appended to analogs of a and B 

are also avaxlable either through co^ercial sources, lenown 

Of T^ZITV' ^^"'^ ^ the adaptation 

Of standard procedures known to practioners skilled in the 

^ir.?"""". '"^'^^ ^^-^ the 
che^ s^ry requxred to effect the coupling of A to B is 



Table a: Preparation of *.ide. Ester, nr«., s„lfona«ida and 
emfaiQide U nieaaea hefc^>^ > .-^ ^ 

to give the 
following product 
A-X-Y 
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2 


a secondary NH 
as part of a 
rina or chain 


C1C(0)-Y 


A-C{0)-Y 


3 


A-OH as a 
subs t i tuent 


C1C(0)-Y 


A-0-C(0)-Y 


4 


A-NHr2 as a 
subs t i tuent 


C1C(0)-Cr2r2*-Y 


A-Nr2-C (0) -Cr2r2 ' -y 


5 


a secondary NH 
as oart of a 
rincr or chain 


C1C(0)-Cr2r2' -Y 


A-C(0)-CR2r2'-y 


6 


A-OH as a 
subs t i tuent 


CIC (0) -Cr2r2 • -y 


A-O-C(0)-Cr2r2'-y 


7 


A-NHr3 as a 
subs ti tuent 


C1C(0)Nr2-Y 


A-Nr2-C(0)NR2-Y 


8 


a secondary NH 
as Dart of a 
rina or chain 


C1C(0)Nr2-Y 


A-C (0)NR2-y 


9 


A-OH as a 
subs t i tuent 


ClC(0)NR2-y 


A-0-C(0)Nr2-Y 


10 


A-NHr2 as a 

subs t i tuent 


C1S02-Y 


A-NR2-S02-y 


11 


a secondary NH 
as part of a 
rina or chain 


C1S02-Y 


A-S02-Y 


12 


A-NHr2 as a 
subs t i tuent 


C1S02-Cr2r2 ' -Y 


A-Nr2-S02-Cr2r2 ' -y 


13 


a secondary MH 
as part of a 
rincr or chain 


C1S02-CR2r2'-Y 


A-S02-CR2r2 '-y 


14 


A-NHr2 as a 
substituent 


C1S02-Nr2-Y 


A-Nr2-S02-NR2-Y 


15 


a secondary NH 
as part of a 
ring or chain 


C1S02-Nr2-Y 


A-S02-NR2-y 


16 


A-C(0)C1 


HO-Y as a 
substituent 


A-C(0)-0-Y 
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17 A-C(0)C1 
'18 A-C(0}C1 

19 A-Cr2r2'c(0)C1 



[20 A-Cr2r2'c(0)C1 

1 21 A-Cr2r2'c(o)c1 

1 22 A-S02C1 

1 23 A-S02C1 



24 A-Cr2r2*so2C1 

25 jA-CR2R2«so2Cl 
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NHR2^y as a 
s^bstituAn^ 
a secondary nh 
as part of a 
ring or gh^i'n 
HO-Y as a 
substit:lJP>n^ 



NHR2-Y as a 
,s^bstit:^^n^ 
a secondary nh 
as part of a 
ring or nh^^r. 
NHR2-y as a 

jsubstittienh 
a secondary NH 

as part of a 

ring or chain 

NHR2-y as a 

substit^en^ 

a secondcury NH 
as part of a 
ring or rhain 



A-C(0)-Nr2-y 
A-C{0)-y 

A-CR2R2'c(0)-0-y 



A"Cr2r2'c{oj.j^2.Y 
A-Cr2r2'c(0)-y 



A-CR2r2'sq2.j3j^2.y 
A-CR2R2*so2-y 



The chemistry of Teble A can be carried out in aprotic 
solvents .uch as a chlorocarbon. pyridine. Wane or 
toluene at t«peratures ranging from -20 c to the reflux 
Poin. Of the solvent ana with or without a trialkyi:;^ 
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Table B; Preparation of ketone lin3cages between A and B. 



Rxn. 
No. 


if A contains : 


then the reactive 
substituent of 
y is : 


to give the 
following product 
A-X-Y : 


1 


A-C(0)C1 


BrMa-Y 


A-C(0)-Y 


2 


A-Cr2r2'c(0)C1 


BrMa-Y 


A-CR2R2'2C(0)-y 


3 


A-C(0)C1 


BrMaCR2R2 ' -Y 


A-C(0)Cr2r2 '-Y 


4 


A-CR2r2'C(0)C1 


BrMgCR2R2 ' -y 


A-Cr2r2'c(0)Cr2r2'- 
Y 



The coupling chemistry of Table B can be carried out by 
a variety of methods. The Grignard reagent required for Y 
5 is prepared from a halogen analog of Y .in dry ether, 
dimechoxyethane or tetrahydrof\iran at o'c to the reflux 
point of the solvent. This Grignard reagent can be reacted 
directly under very controlled conditions, that is low 
temeprature (-20*C or lower) and with a large excess of acid 

10 chloride or with catalytic or stoichiometric copper 

bromide •dimethyl sulfide complex in dimethyl sulfide as a 
solvent or with a variant thereof. Other methods available 
include transforming the Grignard reagent to the cadmium 
reagent and coupling according to the procedure of Carson 

15 and Prout (Org. Syn. Col. Vol. 3 (1955) 601) or a coupling 
mediated by Fe(acac)3 according to Fiandanese et 
al. (Tetrahedron Lett., (1984) 4805), or a coupling mediated 
by manganese (II) catalysis (Cahiez and Laboue, Tetrahedron 
Lett., 33(31), (1992) 4437). 
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— ^ oetwean a aw^i p 




diJiethylsulfoxide i„ the presence of . h» . 
Pot,„iu„ ^^.^ • such es 

at tenperaeure ranalnr, Potassium t-buto«ide 



Table D: 



Preparation of -so- and -502- llnv. 

^ linkages frcm 

— ^woetha rs of f^Kie 3. 

^ , . . it is oxidized 

and It IS oxidized 



15 



v»^ith Alumina (wet) / 
Qxone (Greenhalgh, 
Synlett, (1992) 235) 
the pro duct is . 

A-CR2R2'g/ni-Y 
A-SfO)CT2p2',.. 



and oxone p Ji^es atelil ' ""^-tion of wet 

reliable reagent for the oxidation of 



with m-chloroper- 
benzoic acid (Satoh 

al., chem. Lett 
(1992) 381), the 
Toduct is . 
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the thioether to the sulfoxide while m-chloroperbenzoic acid 
oxidation will give the sulfone. 

Other features of the invention will become apparent in 
5 the course of the following descriptions of exemplary 
embodiments which cire given for illustration fo the 
invention and are not intended to be limiting thereof. 

10 B3eano;>l6 1 

tr^s-l -benzvl ■ 2 -carbome thoxv> 4 - ( 3 - 

amidinophenvDpvrrolidine. bistrif luoroacetic acid salt. 

15 Part A. Preparation of methyl trans-3-cyanocinnamate. 

To a solution of 3-cyanobenzaldehyde (10.0 g, 76 romol) 
in 500 mL of methylene chloride was added methyl (triphenyl- 
phosphoranylidene) acetate (25.4 g, 76 mmol) . The mixture 

20 was allowed to stir at room tenperature for 16 h. The 

solvent was removed in vacuo and the residue was taken up in 
hexane/ethyl acetate and filtered through a large pad of 
silica gel. The solution was concentrated to afford 12.75 g 
(89%) of the cinnamate as a white solid which was 

25 sufficiently pure for further reactions. 
MS (H2O-GC/MS): 188 (M+H) + . 

Part B- Preparation of N-benzyl-N- 
(trimethylsilylmethyl)aminomethyl methyl ether. 

30 

To a stirred mixture of methanol (1.25 mL, 31 mmol) and 
37% aqueous fonnaldehyde (2.56 mL, 31 mmol) at 0^=^ C was 
added N-benzyl-N- (trimethylsilylmethyl) amine (5.0 g, 26 
mmol) dropwise over 5 minutes. The resulting mixture was 
35 stirred for 2 h. Anhydrous potassium carbonate (1.02 g, 7.4 
mmol) was added and the mixture was stirred at 0^ C for 30 
min. The reaction mixture was diluted with water euid 
extracted twice with ether. The combined organic extracts 
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were washed with brine, ciried over sodiu. sulfate and 
concentrated in vacuo to afford 5.6 g (92%, of th.T , 

^ 2H,, 3.71 (s. 2H,, 3.19 (s, 3H) , 2.14 (s. 2H) . 

!^!n ^'^^^^-^'-- o^ ^-^-l-benzyl-3-carbomethoxy-4-r3. 
cyanophenyl) pyrrolidine. ^ ' 

To a solution of N-benzyl-N- 
" '",7"'^,'="^^"»='»'l"»in<»-thyl .«thyl ether ,1.S4 g s o 
« 20 n^. of .ethylene chloride M 0» c «« a^!' 

15 a.H temperature and was stirred for 2 h 

— — — 

reactions. MS (ESI) 321.1 (M*H)+ 

20 

««« D. Preparation of "ans-l-benzylo-carl^iaetho^y-l-u- 
»mdxnophenyl,pyrrolial„e, bistrifluoroacetic aci/^t. 

25 cv * "•"'-l->»n7yl.3-oarbon«thoxy-4.,3- 

ctr:: ZTT' z r " °' 

solution fo U„. ^LTIS "^'^ 

f ^ solution saturated) . The 

30 i ^"'»'«^ " for 16 h at 

30 The reaction Mxture ^ concentrated in .acuo 

resulting solid .as dissolved in 20 «L of anhydrous -Methanol 
and aMonium carbonate (0.26 g 2 B ■■etnanol 

iw.^Q mmol) was added i-k^ 

™ was allowed to stir at roo. tes^atur.1^ 2Th 

B^^,™ ^^i"-"- slution with a 

2"^^ .radiant with O.S» T.*, to afford 23 ^^3,, of 
the^tme compound as a white powder. «s ,ES1) u,.8 
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Exaaqple 2 

f r;9ng-l- f4-ainidinoDhenvl^inethv l-3-carbomethoxY~4" (3- 
5 amidinoph e nvl^nvrrolidine. bistrif luoroacetic acid s^lt . 

Part A. Preparation of trans-1- tert-butyloxycarbonyl-3- 
carbomethoxy-4 - ( 3 -cyanophenyl ) pyrrolidine . 

10 To a solution of trans-l-benzyl-3-carboniethoxy-4-(3- 

cyanophenyl) pyrrolidine from Exanple 1, Part C (2.56 g, 8.00 
imnol) in 250 mL of absolute ethanol was added 10% palladium 
on carbon (0.5 g) and di- tert-butyldicarbonate (1.92 g, 8.80 
mmol) . This mixture was allowed to stir under 1 atm of 

15 hydrogen (maintained by a balloon) for 24 h. The reaction 
mixture was filtered through a pad of celite and 
concentrated in vacuo to afford 2.6 g (98%) of the title 
compound which was sufficiently pure for further reactions - 
MS (ESI) 331.3 {M+H)+. 

20 

Part B. Preparation of trans-3-carbometho:Qr-4- {3- 
cyanophenyl)pyrrolidine, trifluoroacetic acid salt. 

To a solution of trans-1- tert-butyloxycarbonyl-3- 
25 carbomethoxy-4- (3 -cyanophenyl) pyrrolidine in 50 mL of 

methylene chloride was added 50 mL of trifluoroacetic acid. 
The resulting solution was allowed to stir at room 
temperature for 4 h and then was concentrated in vacuo to 
afford 2.75 g (99%) of the title compound which was 
30 sufficiently pure for further reactions. MS (ESI) 231.2 
(M+H) + . 

Part C. Preparation of trans-1- (4 -cyanophenyl) me thyl-3- 
carbome thoxy-4 - ( 3 -cyanophenyl ) pyrrolidine . 

35 

To a solution of trans-3-carbomethoxy-4- (3- 
cyanophenyl)pyrrolidine, trifluoroacetic acid salt (0.52 g, 
1.5 mmol) in 50 mL of acetonitrile was added 4 -cyanobenzy 1 
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The „.«„r. was ,Uo„ed to cool to roo. .e^fJZ 
md the acetonitrile was removed vacuo 
5 diluted With ethyl acetate, washed with to ^ H 
-er and concentrated i. 

Purx£..d nash chromato^aphy ,elutio„ gradient "! h 5 l 
to 2:1 hexanes/ethyl acetate) to afford 0 113 0^2,^^ . 
title conpound. Ms ,ESI, 346.2 m.HH ' °' 

Part D. Preparation of trans-l-M 

c«wtho=....,3.a^di„o::^i::;.':ur"^""»"«'^-^- 

bistrifluoroacetic acid salt. 

15 By the procedure described in Example 1 Part n ^ 

l-(4-cyanophenyl,methyl-3-carbo»ethoxy-4.(3- 

cyanophenyl) pyrrolidine (0.114 g 0 3"} ™n«i » 

with Hn/m^..K , "^^^ was treated 

wicn HCl/methanol and then vifh 

, , ammonium carbonate to 35 « 

3.3 mraol to afford after mjr> ^ -r- ^' 

•"-A) 0.032 g (21%) of the title compound as a wh^^« . 
MS (ESI) 190.8 (M+2H)2+. ^''^ 

22 Hxaapla 3 

30 Part A. Preparation Of N-(4-bromoben2yl)-N- 
{ trimethylsilyimethy 1 ) amine . 

TO a solution of {triinethylsilyl)n,ethylamine (lo 7 mL 
80 m^ol, in 50O ^ of tetrahydrofuran was added 4- ' 

rr:r '^-^ ^ ^^^^ ^^-^nate 

c for 16 h. The reaction mixture was allowed to cool . 
room te^erature and concentrated in .acuo. Ml r^l:: 
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dissolved in ethyl acetate, washed with H2O and brine, dried 
over MgS04 and concentrated in vacuo to afford 5.4 g (98%) 
of the title coitpound which was sufficiently pure for 
further reactions. NMR (CDCI3) : 5 7.40 (d, 2H) , 7.15 {d, 
5 2H), 3.70 (s, 2H), 1,98 (s. 2h) , 1.08 (broads, IH) , 0.0 (s, 
9H) . 

Part B. Preparation of N- {4-bromobenzyl) -N- 
(trimethylsilylmethyDaminomethyl methyl ether. 

10 

To a stirred mixture of methanol (1.32 mL, 32.4 mmol) 
and 37% aqueous formaldehyde (2.63 mL, 32.4 mmol) at 0° C 
was added N-(4-bromoben2yl)-N- (trimethylsilylmethyl)amine 
(7.35 g, 27.0 mmol) dropwise over 15 minutes. The resulting 

15 mixture was stirred for 3 h. Anhydrous potassium carbonate 
(1.04 g, 7.56 mmol) was added and the mixture was stirred at 
0^ C for 1 h. The reaction mixture was diluted with water 
and extracted twice with ether. The combined organic 
extracts were washed with brine, dried over sodium sulfate 

20 and concentrated in vacuo to afford 8.52 g (99%) of the 
title conpound. NMR {CDCI3) : 5 7.48 (d, 2H) , 7.15 (d, 
2H), 3.95 (s, 2H), 3.66 (s, 2H) , 3.19 (s, 3H) , 2.11 (s, 2H) , 
0.0 (s, 9H) . 



25 Part C. Preparation of trans-l- (4-bromoben2yl) -3- 
carbomethoxy-4 - ( 3 -cyanophenyl ) pyrrolidine . 

To a solution of N- {4-'bromobenzyl) -N- 
(trimethylsilylmethyl)aminomethyl methyl ether (13.85 g, 

30 43.8 mmol) in 300 mL of methylene chloride at 0*^ C was added 
methyl trans-3-cyanocinnamate from Example 1, Part A (7.13 
g, 38.1 mmol) followed by trifluoroacetic acid (0.30 mL, 3.8 
mmol) . The mixture was allowed to wauna to room tenqperature 
and was stirred for 2 h. The reaction mixture was diluted 

35 with methylene chloride, washed with saturated aqueous 

NaHC03 and brine, dried over K2CO3, filtered through a large 
pad of silica gel and concentrated in vacuo to afford 13.2 g 
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(86%) of the title compound which was suffici^nM 
further reactions. KS (KSI, 399.2/401.^1:;:"'" 

PartD. Preparation of tra;:s-l-( (2.- tert- 
carbomethoxy-4-(3-cyanophenyl)pyrrolidine. 

TO a solution of Crans-1- (4-bromoben2yl) -3- 

carbo.ethoxy-4-(3-cyanophenyl,pyrrolidine (1 0 g 2 5 
0 an 50 mL of benzene was added 2-(tert- 

butylaminosulfonyDphenylboronic acid (0 90 o . . 
tetrabutylanononiu. bromide (0.04 g 0 12 !!oi i 
carbonate (0.79 g 7 s ,m„«i , ! ' 

was added and the rea^M'^^ • ^ g, 0.12 mmol) 

« ^. ^he .ixtut r 111™ ^^^^^ - C 

-d then was diluted with^rac^ttr 

brine, dried over MgSO. and ^^ ^^ ^^""^ 

ver ngb04 and was concentrated in va^?.,^ mu 
residue was purified bv fi«e>, >, 

title con5)ound. MS (ESI) 532.2 (M.H)*. 
Part E. Preparation of trans-l- r r-? • = • 
-iai„ophenyl,pyrroaiain,, bistrifluor^cetic acia sal,. 

11,1 I-biPhenyl-l-yD^thyll-B-carbomethoxy-i-ia- 
was allows, „ te^eratl 1 

- «.ya.o J rL,:^:: zrizitrr " ^ 

to oo c. AnhvdT-o„e urn cniorotorm and was cooled 

about rr ; ::L™r ~ 

.e..aa ana aUo.. Z'TZ o^l ^ 
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reaction mixture was concentrated in vacuo. The resulting 
solid was dissolved in 35 nvL of anhydrous methanol and 
ammonium carbonate (0.16 g, 1.65 mmol) was added and the 
mixture was allowed to stir at room temperature for 24 h. 
5 The reaction mixture was concentrated in vacuo and purified 
by prep HPLC (C18 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) to afford 112 mg (47%) of 
the title compound as a white powder. MS (ESI) 247.2 
(M+2H)2+. 

10 

Smnple 4 

f 4J?> -1- f (2 ' ^a minosulf onvl- n . 1 ' 1 -biphenvl-4-vl>methvn -3- 
rarhnTnethoxv-4 - ( 3 -amidinoDhenvl ) pyrrolidine . 
15 bistrifluoroacetic acid salt. 

Part A. Preparation of t3aS- [1 (E) , 3aa, 6a, 7aP] ] -hexahydro- 
8, 8-dimethyl-l- [ 1-0x0-3 - (3-cyanophenyl) -2-propenyl] -3H-3a, 6- 
methano-2 , l-benzisothiazole-2 , 2 -dioxide. 

20 

To a solution of (IS) - (-) -2, 10-camphorsultam (3.0 g, 
13.9 mmol) in 50 mL of toluene was added trimethylaluminum 
(6.97 mL of a 2M solution in toluene, 13.9 mmol) dropwise. 
The resulting solution was stirred at room temperature for 

25 about 2 h or until gas evolution had ceased. There was then 
added methyl trans-3-cyanocinnamate from Example 1, Part A 
(2.6 g, 13.9 mmol) and the mixture was stirred at 60° C for 
16 h. The reaction mixture was allowed to cool to room 
temperature and was quenched by the addition of saturated 

30 aqueous MH4CI. The reaction was diluted with ethyl acetate 
cuid the organic layer was washed with brine, dried over 
MgS04 and concentrated in vacuo. The residue was 
recrystallized from hexanes/ethyl acetate to afford 3.65 g 
(70%) of the title conpound as a white solid. MS (ESI) 

35 371.3 (M+H)+. 



Part B. Preparation of t3aS- [1 {3S* , 4J?* ) , 3aa, 6a, 7aP] 1 -1- [ [1- 
( 4 -bromobenzyl ) -4 - ( 3 -cyanophenyl ) -3 - 
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PyrroUdi„ylJc„bonylIhexahydro-8.8-di.,ethyl-3«.3, . 
«»thanc.-2.a-b«>2isotMaz<.l.-2,2-aioxide. 

; ^°'*°"""■~'"^^'-^■'>~'-3„-3...- 
J, Part B (2.1 g. 6.7 nunol) and trif lucrna^-.^ • . 

- -.0.54^01,. -.e resulting sot ™ 

ten^erature for 2 h and then was concentrlLrr 

residue was taken up in ethyl ac.tlT I 

a^eous KaHC03 and Ln. tl^otll^^^^ ^"^^^^^ 

- -cuo. The residue was purifierb^ lr 

15 (elution with 7:1 to 2-1 hexane!j!l f ^^omatography 
afford 1.8 g (57%, L ^^^^"""^'^^^^^ ^"^ate gradient) to 

-L.B g (57%) of the title compound as the ma-ior 
diastereomer. MS (ESI) 582.2/584 2 (m.H). "^'^^ 
was 0.8 g (25%) » • ^. fM+H) + . Also isolated 

g. 1.0 mraol) was converted into the tit-i^ 
(0.40 o 56»» . ® '^^^^^ compound 

3, pJ'r;rr:LT ™ ----- - — 



60 



W098/D6694 




PCT/US97/14222 



Part D. Preparation of (3S, 4i?) -1- [ (2 • - tert- 
butylaminosulf onyl- 11, 1 * ) -biphenyl-4-yl) methyl] -4-^(3- 
cyanophenyl ) pyrrolidin-3 -ylcarboxylic acid . 

5 To a solution of [3aS- [1 (3S* , 4i?*) , 3aa, 6a, 7ap] ] -1- [ [1- 

[ (2 • - tert-butylaminosulf onyl- [1, 1 * ] -biphenyl- 4 -yl) methyl] -4- 
( 3 -cyanophenyl ) -3 -pyrrol idinyl ] carbonyl ] hexahydro- 8 , 8 - 
dimethyl -3H-3 a, 6-metliano-2 , l-benzisothia2ole-2 , 2-dioxide 
(0.35 g, 0.49 mmol) in 10 mL of tetrahydrofuran and 5 mL of 

10 H2O was added lithium hydroxide monohydrate (62 mg, 1.47 
mmol) . The resulting mixture was stirred at room 
temperature for 16 h. The mixture was concentrated in 
vacuo, diluted with H2O and saturated aqueous HaHCOs and 
extracted with hexane. The orgcuiic layer was discarded and 

15 the aqueous layer was acidified to ciJDOUt pH 6 emd extracted 
twice with ethyl acetate. The combined ethyl acetate 
extracts were washed with brine, dried over MgS04 and 
concentrated in vacuo to afford 80 mg (32%) of the title 
compoumd. MS (ESI) 518.3 (M+H) + . 

20 

Part E. Preparation of (3S,4i?)-l-[ (2'-aminosulfonyl- [1.1* ]- 
biphenyl-4-yl) methyl] -3-carbomethoxy-4- (3- 
amidinophenyl) pyrrolidine, bistrifluoroacetic acid salt. 

25 (35, AR) -1- [ (2 ' -tert-butylaminosulf onyl- [1, 1 • ] -biphenyl- 

4-yl) methyl] -4- (3-cyanophenyl) pyrrolidin-S-ylcarboxylic acid 
(50 mg, 0.1 mmol) was converted to the title confound 
following the procedure in Example 3, Part E to afford after 
HPLC purification 25 mg (35%) . The enantiomeric excess was 

30 determined to be >99% by chiral HPLC analysis. 

Eacaaple 5 

(3i?.45)-l-f(2' -aminosulfonvl- ri. 1 ' 1 -biDhenvl -4-vl)methvn - 3- 

35 g^ybpp^e - ( 3 -^i^ingphgnyl ) pyyrpl Adin^ > 

bistrifluoroacetic acid salt. 
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The title compound was prepared by the identical 
sequence of reactions described in Example 4 except that i 
Part A (li?)-( + )-2,10-caiiphorsultain was used as the chiral 
auxiliary, chiral HPLC analysis of the title compound 
showed the enantiomeric excess to be >99%. MS (ESI) 247 3 
(M+2H)2+. 



Bsaiaple 6 



10 



(3-amidinophpny1 ) pyrrol idin-Vvlga^l-^vYii^ ^ ^i ^ ^ 
bAStrifluornacet-ir ^n-j^ ,«;^||;^ 

To a solution of trans-l-[ (2•-aIninosulfonyl-[l.l']- 
15 biphenyl-4-yl)inethyl]-3-carboinethoxy-4-(3- 

amidinophenyDpyrrolidine, bistrif luoroacetic acid salt from 
Example 3, Part E (100 mg. 0.14 mmol) in 20 mL of 
tetrahydrofuran and 10 mL of HjO was added lithium hydroxide 
monohydrate (40 mg, 0.96 mmol). The resulting mixture was 
allowed to stir at room temperature overnight. The reaction 
mixture was concentrated in vacuo and the residue was 
purified by prep HPLC (C18 reverse phase column, elution 
with a H2O/CH3CN gradient with 0.5% TFA) to afford 25 mg 
(25%) of the title con5>ound as a white powder. MS (ESI) 
25 240.2 (M+2H)2+. 



20 



Bxaaola 7 

(3-ami(1innphenvl )T>vrroljdin-^-Yi ^ arbovv1 ir^ 
bistrif 3 uoroacet-in ^^]ri o^t^ 

Part A. Preparation of trans-l- [ (2 • -aminosulfonyl- [1, 1 • ] - 
biphenyl-4-yl )methyl) -3-carbomethoxy-4- (3- 
cyanophenyDpyrrolidine, trifluoroacetic acid salt. 

A solution of trans-l- [(2'- tert-butylaminosulf onyl- 
[1.1'] -biphenyl-4 -yl) methyl] -3 -carbomethoxy-4- (3- 
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cyanophenyl) pyrrolidine from Example 3, Part D (1.28 g, 2.4 
irnnol) in 20 mL of trif luoroacetic acid was stirred at 70® C 
for 1 h and then was allowed to cool to room temperature and 
was concentrated to afford 1.0 g (88%) of the title 
5 con«)Ound. MS (ESI) 476.2 (M+H) + . 

Part B. Preparation, of trans-1- [ (2 * -aminosulf onyl- [1, 1 ' ] - 
biphenyl-4-yl) methyl] -4- ( 3 -cyanophenyl )pyrrolidin-3- 
ylcarboxylic acid. 

10. 

To a solution of trans-l-[ {2'-aminosulfonyl-[l,l' ]- 
biphenyl-4-yl)methyl] -3-carbomethoxy-4- (3- 
cyanophenyl) pyrrolidine, trif luoroacetic acid salt (0.504 g, 
1.06 mmol) in 40 mL of tetrahydrofuran and 20 mL of H2O was 

15 added lithium hydroxide monohydrate (0.13 g, 3.18 mmol). 
The resulting mixture was allowed to stir at room 
temperature for 16 h. The tetrahydrofuran was removed in 
vacuo and the residue was taken up in H2O and saturated 
aqueous NaHCOa and washed once with hexane. The organic 

20 layer was discarded. The aqueous layer was acidified with 
aqueous HCl to about pH 6 and extracted twice with ethyl 
acetate. The ethyl acetate extracts were washed with brine, 
dried over MgS04 and concentrated in vacuo to afford 0.29 g 
(59%) of the title coirqpound which was sufficiently pure for 

25 further reactions. MS (ESI) 462*2 (M+H) + , 



Part C. Preparation of trans-1- [ (2 ' -aminosulfonyl- [1, 1' ] - 
biphenyl-4-yl) methyl 1 -4- (3 -cyanophenyl) pyrrolidines- 
ylcarboxylic amide. 

30 

To a solution of trans-l-[ (2 •-aminosulfonyl-[l,l' )- 
biphenyl-4-yl)raethyl] -4- ( 3 -cyanophenyl) pyrrol idin-3- 
ylcarboxylic acid (0.166 g, 0.36 mmol) in 10 mL of 
tetrahydrofuran at -78® C was added N-methylmorpholine (0.08 
35 mL, 0.72 mmol) and isobutyl chloroforroate (0.05 mL, 0.36 
mmol) . The resulting solution was allowed to stir for 30 
min and then there was added 2M ammonia in methanol (0.70 
mL, 1.08 mmol) . The reaction mixtiire was allowed to slowly 
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warm to room temperature and then was stirred for 6 h The 
solvent was removed in vacuo. T^e residue was taken up in 
ethyl acetate, washed with saturated aqueous NaHCOa and 
brine, dried over MgS04 and concentrated in vacuo to afford 
0.144 g (87%) of the title compound which was sufficiently 
pure for further reactions. MS (ESI) 461.3 {M+H)+. 

Part D. Preparation of trans-l-[ (2'-aminosulfonyl-[i l-l- 
baphenyl-4-yl)methyl] -4- (3-amidi„ophenyl)pyrrolidin-3- 
ylcarboxylic amide, bistrif luoroacetic acid salt. 

A solution of trans-l-[(2'-aminosulfonyl-(i !•]- 
baphenyl-4.yl)methylj -4- (3-cyanophenyl)pyrrolidin-3- 
ylcarboxylic amide (0.143 g. o.31 imnol) in 50 mL of 
15 anhydrous methanol was cooled to oo c. Anhydrous HCl gas 
was bubbled through the solution for about 30 min (until 
solution saturated) . «,e flask was then sealed and allowed 
to stand for 16 h at oo c. The reaction mixture was 

20 mL Of anhydrous methanol and ammonium carbonate (0 15 g 
1.55 mmol) was added and the mixture was allowed to stir at 
room temperature for 24 h. The reaction mixture was 
concentrated in vacuo and purified by prep HPLC (C18 reverse 
Phase column, elution with a H2O/CH3CN gradient with 0 5% 
TFA, to afford 27 mg (18%, of the title compound as a white 
powder. MS (ESI) 239.8 {M+2H)2+. 



20 



30 



35 



8 



dMn^thvlf^mifif hiffrriflMoro-,r.h^. .^^^ ^ ^ ^^ 

Part A. Preparation of trans-l-[ (2 '-aminosulfonyl-ti i-,. 
biphenyl-4-yl)methyl] -4- (3-cyanophenyl)pyrrolidin-3- ' 
ylcarboxylic N.N-dimethylamide. 
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To a solution of trajis-l- [ (2 ' -aminosulfonyl- [1, 1 ' ] - 
biphenyl-4-yl)methyl] -4- (3-cyanophenyl)pyrrolidin-3- 
ylcarboxylic acid from Example 7, Part B (0.11 g, 0.24 mmol) 
in 20 mL of tetrahydrofuran at -78° C was added N- 
5 methylmorpholine (0.08 mL, 0,72 mmol) and isobutyl 

chloroformate (0.03 mL, 0.24 mmol). The resulting mixture 
was allowed to stir for 30 min and then dimethylamine 
hydrochloride (0.02 g, 0.24 mmol) was added and the mixture 
was allowed to slowly warm to room temperature and then was 

10 stirred for 16 h. The solvent was removed in vacuo. The 

residue was taken up in ethyl acetate, washed with saturated 
aqueous NeiHCOa and brine, dried over MgSO^ and concentrated 
in vacuo to afford 0.097 g (83%) of the title compoxind which 
was sufficiently pure for further reactions. MS (ESI) 489.3 

15 (M+H) + . 

Part B. Preparation of trans-1- [ (2 • -aminosulfonyl- [1,1*]- 
biphenyl -4 -yl) methyl] -4- (3-amidinophenyl)pyrrolidin-3- 
ylcarboxylic N,N-dimethylamide, bistrif luoroacetic acid 
20 salt. 

Following the procedure of Ebcample 7, Part D, trans-l- 
[ (2 ' -aminosulfonyl - [1 , 1 * 1 -biphenyl-4-yl) methyl] - 4- (3- 
cyanophenyl ) pyrrol idin- 3 -ylcarboxy lie N, N-dimethylamide 
25 (0.098 g, 0.20 mmol) was converted with HCl gas/methanol and 
ammonium carbonate (0.10 g, 1.0 mmol) into the title 
conpound (22 mg, 22%) following HPLC purification, MS (ESI) 
253.8 (M-i-2H)2+. 

30 Example 9 

carbomethoxv- 4 - ( 3 -amidinoohenvl ) pyrrolidine . 

bistyiflMprQ^g^^jg acid gait- 

35 

Part A. Preparation of methyl cis-3-cyanocinnamate. 



65 



wo 98/06694 

r/US97/14222 



10 



15 



20 



30 



35 



To a solution of bis (2,2,2 - 

trifluoroethyl) (methoxycarbonylmethyl)phosphonate (5.0 g. 
15.7 nmol) and 18-crown-6 (20.7 g, 78.5 mmol) in 300 wL of 
tetrahydrofuran at -78" c was added potassium 
bis(triinethylsilyl)ainide (31.4 n>L of a 0.5 M solution in 
toluene. 15.7 nnnol) dropwise. After the addition was 
complete 3 -cyanobenzaldehyde (2.06 g. 15.7 nimol) was added 
and the resulting mixture was stirred for 30 minutes at -78o 
C. The reaction was quenched by the addition of saturated 
aqueous NH4CI and then extracted three times with ether. 
The combined ether extracts were washed with brine, dried 
over Na2S04 and concentrated in vacuo to afford 2.86 g (97%) 
of the product which was sufficiently pure for further 
reactions. 1h NMR (CDCI3) 5 7.85 (s, IH) , 7.76 (d, IH) , 7.60 
(d. IH). 7.45 (t, IH), 6.93 (d, IH) , 6.05 (d, IH) , 3.70 (s 
3H). 

Part B. Preparation of cis-1- [ (2 • -aminosulfonyl- [1. 1 • ] - 
biphenyl-4-yl)methyl] -3-carbomethoxy-4- (3- 
amidinophenyDpyrrolidine, bistrifluoroacetic acid salt. 

Following the procedures described in Example 3, Parts 
C-E, methyl cis-3-cyanocinnamate was converted into the 
title compound, a white powder following HPLC purification 
25 MS (ESI) 247.2 (M+2H)2+. 

BxaoBple 10 



CAg-l- r f ? • -MlinOPin fnnvl - ri ■ 1 ■ 1 -h,•p|^ ^nvl-4-^.^ imo^i^yi , _ p 
bistrifluoroarAr^r. ^^-j/i ^^^^ 

Following the procedure described in Example 6. Part A, 
cis-1 - t { 2 • -aminosulfonyl- [ 1 , i ' ] -biphenyl-4 -yl ) methyl ] -3 - 
carbomethoxy-4 - ( 3 -amidinophenyl ) pyrrolidine . 
bistrifluoroacetic acid salt (0.10 g. 0.14 mmol) was treated 
with lithium hydroxide monohydrate (0.04 g, 0.96 mmol) to 
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15 



20 



25 



30 



afford, after HPLC purification, 46 mg (46%) of the title 
compoiind as a white powder. MS (ESI) 240.2 (M+2H)2+. 



frrang-l- T (2 ' -amino sulf onvl- fl. 1 ' 1 -biDhenvl-4-vI)methvl1 -3- 
carboisoprQOQxv-4 - ( 3-ainidinophenvl ) pyrrolidine , 
bistrif lu oroacetic acid salt. 

To a solution of tra2is-l- [ (2 • -aminosulf onyl- [1, 1 • ] - 
biphenyl -4 -yl) methyl 1 -3-ceu:boniethoxy-4- (3- 
amidinophenyl) pyrrolidine, bistrif luoroacetic acid salt 
(0.50 g, 0.69 mmol) in 50 mL of isopropanol was added 
several drops of titanium (IV) isopropoxide . The resulting 
mixture was stirred at 80<> C for 16 h. The reaction was 
allowed to cool to room temperature and the solvent was 
removed in vacuo. The residue was triturated with ether cuid 
then was purified by HPLC under the conditions described in 
Example 1 to afford 0.30 g (58%) of the title compound as a 
white powder. MS (ESI) 261.3 (M+2H)2+. 



trans'l- T f 2 ' -aminosulfonvl- fl . 1 M -b inhenvl-4-vl>methvll -3- 
carbobutoxv-4 - ( 3 -amidinophenvl ) pyrrolidine , 

bistrif ilypygg^c^^AQ aci<a g^lt- 

To a solution of trans-1- 1 (2 * -aminosulfonyl- [1, 1 ' ] - 
biphenyl-4 -yl) methyl] -3 -C£u:bomethoxy-4- (3- 
amidinophenyl) pyrrolidine, bistrif luoroacetic acid salt 
(0.50 g, 0.69 mmol) in 50 mL of u-butanol was added several 
drops of titanium (IV) isopropoxide. The resulting mixture 
was stirred at 115^ C for 16 h. The reaction was allowed to 
cool to room ten¥>erature and the solvent was removed in 
vacuo. The residue was triturated with ether and then was 
purified by HPLC under the conditions described in Example 1 
to afford 0.32 g (60%) of the title compound as a white 
powder. MS (ESI) 268.4 (M+2H)2+. 



Eacanple 11 
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Exanple 13 



ape W4- f 3-am i #nQPhf nvl )PVrro1 1 dine . «=^>-,• f l u ornAr^^ i ^ 
acid fi«^^, 

Part A. Preparation of (£) -4- (3-cyanophenyl) -3-buten-2-one. 

To a solution of 3-cyanobenzaldehyde (4.98 g, 38 mmol) 
in 250 mL of methylene chloride was added acetylmethylene 
triphenylphosphorane (12.1 g, 38 mmol) and the resulting 
mixture was allowed to stir at room temperature for 16 h. 
The solution was concentrated in vacuo and the residue was 
taken up in hexane/ethyl acetate and filtered through a 
large pad of silica gel. The solvents were removed in vacuo 
to afford 5.53 g (87%) of the title compound which was 
sufficiently pure for further reactions. 1h NMR (CDCI3) S 
7.8 (s, IH). 7.76 (d, IH). 7.65 (d, IH) . 7.53 (d, IH) . 7.45 
(d, IH), 6.75 (d, IH), 2.40 (s, 3H) . 

Part B. Preparation of traiis-l-t(2'-aminosulfonyl-[i,i']- 
biphenyl-4-yl)methyl] -3-acetyl-4- (3- 

amidinophenyl) pyrrolidine, bistrifluoroacetic acid salt. 

Following the procedures described in Example 3, Parts 
C-E, {£)-4-{3-cyanophenyl)-3-buten-2-one was converted to 
the title compound as a white solid following HPLC 
purification. MS (ES) 239.3 (M+2H)2+. 



14 



■ t:rM?-:L-f f?--nniinnc,ni£Qnvl-n .Ti-binhpn^i-ii- y i)„^^>,^T,,,_ 
Part A. Preparation of ethyl (B) -a-methyl-3-cyanocinnainate, 
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To a suspension of sodium hydride (0.5 g, 21 mmol) in 
50 mL of THF was added triethyl 2-phosphonopropionate (5.0 

21 mmol) . The resulting mixture was stirred at room 
temperature until gas evolution ceased and the sodium 
5 hydride was consumed (about 1 h) . To the resulting clear 
solution was added 3 -cyanobenz aldehyde (2.75 g, 21 iranol) and 
the mixture was stirred at 60^ C for 3 h. The reaction 
mixture was allowed to cool to room temperature and was 
diluted with ethyl acetate, washed with 10% aqueous HCl, 

10 saturated aqueous NaHC03 and brine, dried over MgS04 and 
concentrated in vacuo. The residue was purified by flash 
chromatography (elution with 6:1 hexanes/ethyl acetate) to 
afford 2,8 g (62%) of the title compound. NMR (CDCI3) : d 
7.65-7.48 (m, 5H) , 4.29 (q, J=7.2 Hz, 2H) , 2.09 (d, J=1.5 

15 Hz, 3H), 1.35 (t, J=7.2 Hz, 3H) . MS {H2O-GC/MS) 216 (M+H)+. 

Part B. Preparation of trans-l-[(2'-aminpsulfonyl- [1,1']- 
biphenyl -4 -yl ) methyl ] -3 -carboethoxy-3 -methyl -4 - { 3 - 
amidinophenyl) pyrrolidine, bistrif luoroacetic acid salt. 

20 

Following the procedures of Example 3, Parts C-E, ethyl 
(E) -a-methyl-3-cyanocinnamate was converted into the title 

compoxind, a white powder following HPLC purification. MS 
(ESI) 261.3 (M+2H)2+. 

25 

Example 15 

trans-l- T r2- f 2-cvanoohenvlthiQ>nhQnvllgarbQnvn -3- 
30 ftWd gftlt. 

Part A, Preparation of trans-1- [ [2- (2~ 

cyanopheny 1 thio ) phenyl ] carbonyl ] - 3 -carbomethoxy-4 • ( 3 - 

cyanopheny 1 ) pyrrolidine . 

35 

To a solution of trans-"3-carbomethoxy-4- (3- 
cyanophenyl)pyrrolidine, trif luoroacetic acid salt from 
Example 2, Part B ( 0.50 g, 1.45 mmol) in 25 mL of 
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diitiethylfomiainide was added 2- {2-cyanophenylthio) benzoic 
acid (0,37 g, 1.45 mmol) , HBTU (0.55 g, 1.45 nmiol) and 
diisopropylethylamine (0.56 mL, 3.19 mmol) . The resulting 
mixture was stirred at room temperature for 24 h. The 
5 reaction mixture was then diluted with ethyl acetate and 
washed twice with H2O, then once with 10% aqueous HCl, 
saturated aqueous NaHCOs and brine. The organics were dried 
over MgS04 and concentrated in vacuo. The residue was 
purified by flash chromatography (elution gradient 3:1 
10 hexanes/ethyl acetate to 1:1 hexanes/ethyl acetate) to 

afford 0.41 g (60%) of the title compound. MS (ESI) 468.2 
(M+H) + . 

Part B. Preparation of trans-l-[ [2- (2- 
15 cyanophenylthio)phenyl] carbonyl] -3-carbomethoxy-4- (3- 
amidinophenyl) pyrrolidine, trifluoroacetic acid salt. 

Following the procedure of Example 7, Part D, trans-1- 
t [2- ( 2-cyanophenylthio) phenyl ] carbonyl] -3-carbomethoxy-4- (3- 
20 cyanophenyl) pyrrolidine (0.107 g, 0.23 mmol) was converted 
with HCl gas/methanol and ammonium carbonate (0.22 g, 2.3 
mmol) into the title compound (33 mg, 29%) following HPLC 
purification. MS (ESI) 485.3 (M+H) + . 

25 SxaiDple 16 

trMg-l- r 12" (2-cvanophenvlthio) phenvllmethvl 
C4rbomethQxv-4 - ( 3 -amidinophenvl ) pyrrolidine . 
bistrifluoroacfttic acid salr, 

30 

Part A. Preparation of 2- (2-cyanophenylthio) benzyl alcohol. 

To a solution of 2- (2-cyanophenylthio) benzoic acid 
(9.96 g, 39 mmol) in 300 mL of tetrahydrofuran at -15® C was 
35 added triethylamine (5.4 mL, 39 mmol) followed by 

isobutylchloroformate (5.1 mL, 39 mmol). The resulting 
mixture was stirred for 15 minutes and then was filtered 
into another flask and cooled to -15^ C, Then there was 
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added sodium borohydride (2.95 g, 78 inmol) in 5 mL of H2O. 
The resulting mixture was allowed to stir at -15^ C for 20 
minutes and then at room temperature for 1 h. The reaction 
was quenched with 10% aqueous HCl and the solvent was 
5 removed in vacuo. The residue was taken up in ethyl 
acetate, washed with brine, dried over MgS04r filtered 
through a pad of silica gel and concentrated in vacuo to 
afford 7.03 g (75%) of the title compoxind which was 
sufficiently pure for further reactions. MS (NH3-DCI) 259 
10 (M+NH4) + - 

Part B, Preparation of 2- (2-cyanophenylthio) benzyl bromide. 



To a solution of 2- (2-cyanophenylthio) benzyl alcohol 
15 (2.03 g, 8.3 mmol) in 100 mL of methylene chloride at 0° C 
was added carbon tetrabromide (3.02 g, 9.1 mmol) and 
triphenylphosphine (2.39 g, 9.1 mmol). The resulting 
mixture was allowed warm to room tenperattire and was stirred 
for 16 h. The reaction mixture was concentrated in vacuo, 
20 taken up in hexanes/ethyl acetate, washed with brine, dried 
over MgS04, filtered through a pad of silica gel and 
concentrated. The residue was taken up in hexanes/ether and 
filtered through a pad of silica gel to remove residual 
triphenylphosphine oxide. Concentration in vacuo afforded 
25 2.49 g (98%) of the title compound which was sufficiently 
pure for further reactions. MS (NH3-DCI) 321/323 (M+NH4) + - 

Part C. Prepauration of trans-l- [ [2- (2- 
cyanopheny 1 thio ) phenyl 1 methyl ] -3 -caLrbomethoxy-4 - ( 3 - 
3 0 cyanopheny 1 ) pyrrolidine . 

To a solution of crans-3-carbomethoxy-4- {3- 
cyanophenyl)pyrrolidine, trif luoroacetic acid salt from 
Example 2, Part B ( 0.59 g, 1.7 mmol) in 50 mL of 
35 acetonitrile was added 2- {2-cyanophenylthio) benzyl bromide 
(0.52 g, 1.7 mmol) and sodium bicarbonate (0.43 g, 5.1 
mmol). The resulting mixture was stirred at 80<' C for 16 h. 
The reaction was allowed to cool to room temperature and was 
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concentrated in vacuo. The residue was taken up in ethyl 
acetate, washed with H2O and brine, dried over MgS04 and 
concentrated in vacuo. The residue was purified by flash 
chromatography (elution gradient 5:1 hexanes /ethyl acetate 
5 to 2:1 hexanes/ethyl acetate) to afford 0.10 g (13%) of the 
title compound. MS (ESI) 454.2 (M+H)+. 

Part D. Preparation of trans-1- [ [2- (2- 
cyanophenylthio) phenyl) methyl] -3-carbomethoxy-4- (3- 
10 amidinophenyl) pyrrolidine, bistrif luoroacetic acid salt. 

Following the procedure of Example 7, Part D, trans-1- 
t [2- (2-cyanophenylthio)phenyl)methyl J -3-carbomethoxy-4- (3- 
cyanophenyl) pyrrolidine (0,104 g, 0.23 mmol) was converted 
15 with HCl gas /methanol cuad ammonitim carbonate (0.10 g, 1.05 
mmol) into the title compound (12 mg, 10%) following HPLC 
purification. MS (ESI) 236.3 {M+2H)2-i-. 

Example 17 

20 

tr&pS'l- f f 2 ' -aminosulf onvl- f 1 . 1 ' 1 -biohenvl- 4-vl ) sulfonyl ] 
CarbomethOXV-4- ( 3 -amidinophenvl ^pyrrolidine , trif luoroapef jip 

ftgid gait. 

25 Part A. Preparation of trans-1- [ (4-bromophenyl)sulfonyl] -3- 
carbomethoxy-4 - ( 3 -cyanophenyl ) pyrrolidine . 

To a solution of trans-3-carbomethoxy-4- (3- 
cyanophenyl) pyrrolidine, trif luoroacetic acid salt from 
Exanple 2, Part B ( 0.52 g, 1.5 mmol) in 100 mL of 
tetrahydrofuran at room temperature was added 4- 
bromobenzenesulfonyl chloride (0.38 g, 1.5 mmol) and 
triethylaraine (0.4 mL, 3.0 mmol). The resulting mixture was 
allowed to stir for 16 h. The solvent was removed in vacuo 
and the residue was taken up in ethyl acetate, washed with 
saturated aqueous NaHC03 and brine, dried over MgS04 and 
concentrated in vacuo to afford 0.56 g (84%) of the title* 



30 
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confound which was sufficiently pure for further reactions. 
MS (ESI) 449/451 {M+H)+. 

Part B. Preparation of trax2S-l- [ (2 ' -tert- 
5 butylaminosulfonyl- tl, 1 ' ] -biphenyl-4-yl) sulfonyl] -3- 
carboinethoxy-4 - { 3 -cyanophenyl ) pyrrolidine . 

Following the procedure described in Exairple 3, Part D, 
trans-1- t (4-broinophenyl) sulfonyl] -3-carbomethoxy-4- (3- 
10 cyanophenyl) pyrrolidine (0.40 g, 0.9 inrtiol) was converted 
into 0.20' g (38%) of the title compoxind following 
purification by flash chromatography (elution with 3:1 
hexanes /ethyl acetate) . MS (ESI) 582.3 (M+H)+- 

15 Part C . Preparation of trans-l- [ (2 ' -aminosulf onyl- 1 1 r 1 ' J - 
biphenyl-4-yl) sulf onyl] -3-carbomethoxy-4- (3- 
amidinophenyl) pyrrolidine, trif luoroacetic acid salt. 

Following the procedure of Exaii?>le 3, Part E, trans-1- 
20 [ (2 ' - tert-butylaminosulfonyl-" [1,1*] -biphenyl-4-yl) sulfonyl) - 
3-carbomethoxy-4- (3"Cy3uiophenyl) pyrrolidine (0.20 g, 0.35 
iranol) was converted sequentially with trif luoroacetic acid, 
HCl gas/raethanol and ammonium carbonate (0.168 g, 1.75 mmol) 
into the title compound (15 mg, 7%) following HPLC 
25 purification. MS (ESI) 543.3 (M+H) + . 

Sicanqple 18 

trans-1- r (2 ' -aminosulf onvl-> n. 1 ' 1 -biDhenvl-4-vl)sulfQnvll >3-- 

30 <?a?rbPi,soprQpp?^-4 ■ f 3 -M^idinQPhgnvi ) pyiryol x<iiT\^ , 
trUAuQ^Qag^tig acid gait. 

Part A. Preparation of trans-1- 1 (2 • -aminosulfonyl- [1, 1 ' ] - 
biphenyl-4-yl) sulf onyl] -3-carboisbpropoxy-4- (3- 
35 amidinophenyl) pyrrolidine, trif luoroacetic acid salt. 

Following the procedure described in Example 11, Part 
A, trans-l- [ (2 • -aminosulf onyl- [ 1 , 1 • 1 -biphenyl-4- 
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yDsulfonyl) -3-carboinethoxy-4- C 3 -amidinophenyl) pyrrolidine, 
trifluoroacetic acid salt (0.023 g, 0.035 mmol) was 
converted into 0.016 g (67%) of the title compound as a 
white powder following HPLC purification. MS (ESI) 571.3 
5 (M+H) + . 

Sacanple 19 

traflS-1" f 9-f luorenvlmethoxvcarbonvl 1 >-3->r arboinet:hQxv>4- 
10 amidinophenvl) pyrrolidine, trifluoro acetic agjd sal^. 

Part A. Preparation of trans-l-[9- 

f luorenylmethoxycarbonyl J -3-carboniethoxy-4- (3- 
cyanophenyl ) pyrrolidine . 

To a solution of trans-3-carboinethoxy-4- (3- 
cyanophenyl)pyrrolidine, trifluoroacetic acid salt (0.53 g, 
1.54 mmol) from Example 2, Part B in 15 mL of acetonitrile 
was added 9-f luorenylmethyl succinimidyl carbonate (0.52 g, 
1.54 mmol) and trie thy lamine (0.21 mL, 1.54 mmol). The 
resulting mixture was allowed to stir at room temperature 
for 16 h. The reaction mixtxire was diluted with ethyl 
acetate, washed with 10% aqueous HCl, saturated aqueous 
NaHC03 and brine, dried over MgS04 and concentrated in 
vacuo. The residue was purified by flash chromatography 
(elution with 3:1 hexanes/ethyl acetate) to afford 0.55 g 
(79%) of the title compound. MS (ESI) 453.4 (M+H)+. 

Part B. Preparation of trans-l-[9- 
f luorenylmethoxycarbonyl] -3-carbomethoxy-4- (3- 
amidinophenyl) pyrrolidine, trifluoroacetic acid salt. 

Following the procedure described in Exairple 1, Part D, 
trans-1' t9-f luorenylmethoxycarbonyl] -3-carbomethoxy-4- (3- 
cyanophenyl) pyrrolidine (0.11 g, 0.24 mmol) was treated with 
HCl /methanol and then with ammonium carbonate (0.14 g, 1.5 
mmol) to afford after HPLC purification (C18 reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) 
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0.050 g (36%) of the title compound as a white powder. MS 
(ESI) 470.3 (M+H)+. 

Exas^le 20 

5 

-benzvl-4 -carbomethoxv-S- ( 3 - 
amidinoohenvlUsoxazolidine, trif luoroacetic acid salt. 

Part A. Preparation of trans-2-benzyl-4-carboinethoxy-5- (3- 
10 cyanophenyl ) isoxazolidine . 

To a solution of methyl trans- 3 -cyanocinnamate (1.2 g, 
6.5 mmol) in 20 mL of benzene was added benzylhydroxylamine 
(0.89 g, 7.2 mmol), paraformaldehyde (0.98 g, 32.5 mraol) and 

15 crushed 4A molecular sieves. The resulting mixture was 

stirred at 80<* C for 16 h. The reaction mixture was allowed 
to cool to room temperature, was filtered through celite and 
diluted with ethyl acetate. The solution was washed with 
H2O and brine, dried over MgS04, filtered through a pad of 

20 silica gel and concentrated in vacuo to afford 1.4 g (67%) 
of the title compound which was sufficiently pure for' 
further reactions. MS (CH4-CI) 323.1 (M+H)+. 

Part B. Preparation of trans-2-benzyl-4-carbomethoxy-5- (3- 
25 amidinophenyDisoxazolidine, trif luoroacetic acid salt. 

A solution of trans-2-ben2yl-4-carbomethoxy-5-(3- 
cyanophenyl) isoxazolidine (150 mg, 0.47 mmol) in 10 mL of 
anhydrous methanol and 30 mL of anhydrous chloroform was 

30 cooled to 0<^ C. Anhydrous HCl gas was bubbled through the 
solution for about 30 min (until solution saturated) . The 
flask was then sealed and allowed to stand for 16 h at 0^ C. 
The reaction mixture was concentrated in vacuo. The 
resulting solid was dissolved in 10 mL of anhydrous methanol 

35 and ammonixun carbonate (0.27 g, 2.8 mmol) was added and the 
mixture was allowed to stir at room temperature for 24 h. 
The reaction mixture was concentrated in vacuo and purified 
by prep HPLC (C18 reverse phase column, elution with a 

75 



H20/CK3a^ gradient with 0.5% TFA) to afford 100 mg (47%) of 
the title coitpound as a white powder. MS (ESI) 340.2 
(M+H) + . 

Exanple 21 



gftrfeQmgthoyv-S> O-amidinophenvll ^ ^ Qxa^^nl iHip^ , 
trifluoroarptic acid salt. 

10 

Part A. Preparation of 4-broinoben2aldehyde oxime. 

To a solution of 4-broi!ioben2aldehyde (10.0 g, 54 itimol) 
in 200 mL of absolute ethanol and 50 mL of water was added 
hydroxylamine hydrochloride (4.5 g, 64.8 mmol) and sodium 
hydroxide (3.25 g, 81 mmol) as a solution in water. The 
resulting mixture was allowed to stir at room temperature 
for 16 h. A white solid had fallen out of solution. The 
mixture was concentrated in vacuo to about half its volume 
and the solid was collected by filtration, azeotroped with 
benzene and dried in vacuo to afford 9.8 g (90%) of the 
title conpound as a white powder, NMR (DMSO-de) d 8.1 (s 
IH), 7.52 (app q, 4H) . MS (H2O-GC/MS) 200/202 (M+H) + . 

Part B. Preparation of 4-bromoben2ylhydroxylamine. 

To a solution of 4-bromoben2aldehyde oxime (2.0 g, 10 
mmol) in 20 mL of methanol at 0° C was added borane-pyridine 
complex (3.75 mL of an 8M in pyridine, 30 mmol) dropwise. 
To this solution was added 10% aqueous HCl dropwise over 
about 10 minutes. The resulting mixture was allowed to stir 
at 00 c an additional 20 minutes and then it was made basic 
with solid Na2C03. The mixture was diluted with ethyl 
acetate and washed with H2O and 10% aqueous HCl. The 
organics were discarded and the aqueous layer was made basic 
with Na2C03 and extracted with ethyl acetate. This ethyl 
acetate layer was washed with brine, dried over MgS04 and 
concentrated in vacuo to afford 1.3 g (65%) of the title 
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compound as a white solid. NMR (CDCI3) d 7.45 (d, 2H) , 

7.19 (d, 2H) , 5.35 {broad s, 2H) , 3.93 (s, 2H) . 

Part C. Preparation of t rans-2- (4 -bromobenzyl) -4- 
5 carbomethoxy-5- { 3 -cyanophenyl ) isoxazolidine . 

To a solution of methyl trans- 3 -cyanocinnamate from 
Exanple 1, Part A {0.57 g, 3.04 mmol) in 10 mL of benzene 
was added 4 -bromobenzylhydroxylamine {0.74 g, 3.65 iranol), 

10 paraformaldehyde (0.46 g, 15.2 mmol) and about 1 g of 
crushed 4A molecular sieves. The resulting mixture was 
stirred at 80° C for 16 h. The reaction mixture was allowed 
to cool to room temperature, and was filtered through celite 
and diluted with ethyl acetate. The solution was washed 

15 with H2O and brine, dried over MgS04 and concentrated in 
vacuo. The residue was purified by flash chromatography 
(elution with 3:1 hexanes/ethyl acetate) to afford 0.75 g 
(63%) of the title conpound as an oil. MS (NH3-CI) 401/403 
(M+H) + . 

20 

Part D. Preparation of trans-2- [ (2 • -tert- 
butylaminosulfonyl- [1, 1 • ] -biphenyl-4-yl)methyl] -4- 
carbomethoxy-5- (3-cyanophenyl) isoxazolidine. 

25 To a solution of trans-2- {4-bromobenzyl) -4- 

carbomethoxy-5- (3-cyanophenyl) isoxazolidine (0.46 g, 1.15 
mmol) in 20 mL of benzene was added 2-(t:ert- 
butylaminosulfonyDphenylboronic acid (0.45 g, 1.72 mmol), 
tetrabutylammonium bromide (0.04 g, 0.12 mmol), sodium 

30 carbonate (0.36 g, 3.4 mmol) and 2 mL of H2O. This mixture 
was degassed with a stream of nitrogen and then 
tetrakis (triphenylphosphine) palladium (0.14 g, 0,12 mmol) 
was added and the reaction mixture was stirred at 80^ C for 
6 h. The mixture was allowed to cool to room temperature 

35 and then was diluted with ethyl acetate, washed with H2O and 
brine, dried over MgS04 and was concentrated in vacuo. The 
residue was purified by flash chromatography (elution with 
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2:1 hexanes /ethyl acetate) to afford 0,52 g (85%) of the 
title conpound. MS (ESI) 534.4 (M+H)+. 

Part E. Preparation of traj3s-2- [ (2 ' -aminosulfonyl- [1, 1 • J - 
5 biphenyl-4-yl) methyl ] -4-carbomethoxy-5- (3- 

amidinophenyl) isoxazolidine, trif luoroacetic acid salt. 

A solution of trans-l-[ (2 '-tert-butylaminosulfonyl- 
Il, 1 • ] -biphenyl -4 -yl) methyl] -3-carbomethoxy-4- (3- 

10 cyanophenyl) isoxazolidine (0.52 g, 0.97 mmol) in 20 mL of 
trif luoroacetic acid was stirred at 10^ C for 1 h and then 
was allowed to cool to room temperature and was concentrated 
in vacuo. iR NMR (CDCI3) indicated complete removal of the 
tert-butyl group. The crude residue was dissolved in 40 mL 

15 of anhydrous methanol and was cooled to 0® C. Anhydrous HCl 
gas was bubbled through the solution for about 30 min (until 
solution saturated) . The flask was then sealed and allowed 
to stand for 16 h at 0^ c. The reaction mixture was 
concentrated in vacuo. The resulting solid was dissolved in 

20 35 mL of anhydrous methanol and ammonium carbonate (0.56 g, 
5.8 mmol) was added and the mixture was allowed to stir at 
room texnperature for 24 h. The reaction mixture was 
concentrated in vacuo and purified by prep HPLC (C18 reverse 
phase column, elutioh with a H2O/CH3CN gradient with 0.5% 

25 TFA) to afford 350 mg (59%) of the title compound as a white 
powder. MS (ESI) 495.4 (M+H)+. 

Eaeample 22 

30 t;rang-2- r (2 ' -aminosulf onvl- f 1 . l ' 1 -biphenvl-4-vl)methvll ^4- 
Carboisonropoxv-S- (S-amidinophenvl) isoxazolidine. 
trif luoroacetic acid salt:. 

Part A. Preparation of trans-2- [ (2 ' -aminosulfonyl- [1, 1 • ) - 
* 35 biphenyl-4-yl)methyl) -4-carboisopropoxy-5-(3- 
araidinophenyl) isoxazolidine, trif luoroacetic acid salt. 
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To a solution of trai3s-2- [ {2 • -aminosulf onyl- [1, 1 • ) - 
biphenyl- 4 -yl) methyl] -4-carboniethoxy-5- (3- 
amidinophenyDisoxazolidine, trif luoroacetic acid salt (300 
mg, 0.49 inraol) in 30 n\L of isopropanol was added several 
5 drops of titanium (IV) isopropoxide. The resulting mixture 
was stirred at 80® C for 16 h. The reaction was allowed to 
cool to room ten^^erature and the solvent was removed in 
vacuo. The residue was triturated with ether and then was 
purified by HPLC under the conditions described in Example 
10 1, Part D to afford 0.25 g (80%) of the title compound as a 
white powder. MS (ESI) 523.5 (M+H) + . 

Example 23 

15 trans-l- T 12 ' -aminosulf onvl- Fl. 1 M >>biphenvl-4-vl)mQthvn 
methoxvmethvl-5- (3-amidinophenvl) isoxazolidine. 
trif luoroacetic acid salt. 

Part A. Preparation of trans-3-cyanocinnamic acid. 

20 

To a solution of methyl trans-3-cyanocinnamate (4.74 g, 
25.3 mmol) in 100 mL of tetrahydrofuran and 50 mL of H2O at 
room temperature was added lithium hydroxide monohydrate 
(2.65 g, 63.2 mmol). The resulting mixt\ire was allowed to 

25 stir for 16 h. The tetrahydrofuran was removed in vacuo and 
the residue was diluted with saturated aqueous NaHCOa and 
washed with hexane. The organic layer was discarded. The 
aqueous layer was acidified and extracted with ethyl 
acetate. The organics were washed with brine, dried over 

30 MgS04 and concentrated in vacuo to afford 4.35 g (99%) of 
the title compound. NMR (CDCI3) : 5 8.21 (s, IH) , 8.02 

(d, IH), 7.85 (d, IH), 7.62 (t, IH) , 7.61 (d, IH) , 6.73 (d, 
IH) . 

35 Part B. Preparation of trans-3--cyanocinnamyl alcohol. 

To a solution of trans-3-cyanocinnamic acid (1.66 g, 
9.6 mmol) in 100 mL of tetrahydrofuran at -15© C was added 
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triethylamine (1.3 mL, 9.6 imnol) and isofautylchiorof ornate 
(1.3 mL, 9.6 iranol) . The mixture was stirred for 15 minutes 
and then was filtered into another flask and cooled to -15«> 
C. Sodium borohydride (0.73 g, 19.2 mmol) was added in 2 mL 
5 of H2O and the mixture was allowed to stir at -15^* c for 20 
minutes and then at room temperature for 1 h. The reaction 
was quenched with 10% aqueous HCl and the solvent was 
removed in vacuo. The residue was diluted with ethyl 
acetate, washed with brine, dried over MgS04 and 
10 concentrated in vacuo to afford 1.43 g (93%) of the title 
compound. NMR (CDCI3) : 6 7.59 (s, IH) , 7.57 (d, IH) , 
7.49 (d, IH), 7.40 (t, IH), 6.60 (d, IH) , 6.40 (dt, IH) , 
4.35 (m, 2H), 2.23 (broads, IH) . 

15 Part C. Preparation of traj2s-3-cyanocinnamyl alcohol methyl 
ether. 

To a suspension of 60% sodium hydride in mineral oil 
(0-36 g, washed with petroleum ether before use, 9.0 mmol) 

20 in 100 mL of tetrahydrofuran was added trans-3-cyanocinnamyl 
alcohol (1.43 g, 9.0 mmol). The resulting mixture was 
stirred at 60«> C for 1 h and then was allowed to cool to 
room temperature. To the resulting homogeneous solution was 
added methyl iodide (0.56 mL, 9.0 mmol) and the mixture was 

25 then stirred at 60^ c for 16 h. The reaction was quenched 
with ethanol and the solvent was removed in vacuo. The 
residue was dissolved in ethyl acetate, washed with brine, 
dried over MgS04 and concentrated in vacuo. The residue was 
purified by flash chromatography (elution with 6:1 

30 hexanes/ethyl acetate to afford 1.21 g (78%) of the title 
compound. ^H NMR (ax:i3) : 5 7.59 (m, 2H) , 7.45 (d, IH) , 
7.39 (t, IH), 6.57 (d, IH) , 6.30 (dt, IH) , 4.08 (dd, 2H) , 
3.38 (s, 3H). 

35 Part D. Preparation of trans-2- [ (2 * -aminosulf onyl- [1,1']- 
biphenyl-4-yl)methyl] -4-methoxymethyl-5- (3- 
amidinophenyDisoxazolidine, trif luoroacetic acid salt. 
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Following the procedures described in Example 21, Parts 
C-E, traiis-3-cyanocinnainyl alcohol methyl ether was converted 
into the title compound which was a white powder following 
HPLC purification. MS (ESI) 481.3 (M+H)+. 

5 

Escaaple 24 azid Bscaa^le 25 

trans-l- (methvlsulf onvl) -3- ( \2 ' -aminosulfon vl^f 1, 1 ' 1 - 
biphenvl -4 -vl ) aminocarbonvl ) -4 - ( 3 -amidinophen vl ) pyrrolidine . 
10 trifluoroacetic acid salt (Exaitple 24) and trails- 1 - 

(methvlsulfonvl) -3- ( [2 ' - trert-butvlaminosulfonvl- f 1 . 1 ' 1^ 
biphenvl -4 -vl) aminocarbonvl) -4- ( 3 -amidinophenvl) p yrrolidine. 
trifluoroacetic acid salt. (Exanple 25) . 

15 Part A. Preparation of methyl trai2s-3 -cyanocinnamate. 

To a solution of 3 -cyanobenzaldehyde (10.0 g, 76 xnmol) 
in 500 mL of methylene chloride was added methyl (triphenyl- 
phosphoranylidene) acetate (25.4 g, 76 mmol) . The mixture 

20 was allowed to stir at room teitperature for 16 h. The 

solvent was removed in vacuo and the residue was taken up in 
hexane/ethyl acetate and filtered through a large pad of 
silica gel. The solution was concentrated to afford 12.75 g 
(89%) of the cinnamate as a white solid which was 

25 sufficiently pure for further reactions. 
MS (H2O-GC/MS): 188 (M+H) + . 

Part B. Preparation of N-benzyl-N- 
(trimethylsilylmethyl)aminomethyl methyl ether. 

30 

To a stirred mixture of methanol (1.25 mL, 31 mmol) and 
37% aqueous formaldehyde (2.56 roL, 31 mmol) at 0° c was 
added N-benzyl-N-( trime thylsilylme thy 1) amine (5.0 g, 26 
mmol) dropwise over 5 minutes. The resulting mixture was 
35 stirred for 2 h. Anhydrous potassium carbonate (1.02 g, 7.4 
mmol) was added and the mixture was stirred at 0^ C for 30 
min. The reaction mixture was diluted with water and 
extracted twice with ether. The combined organic extracts 
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were washed with brine, dried over sodium sulfate and 
concentrated in vacuo to afford 5.6 g (92%) of the title 
compound. 1h NMR (CDC13): 57.30-7.15 (m, 5H) . 3.95 (s, 
2H). 3.71 (s, 2H), 3.19 (s. 3H) , 2.14 (s, 2H) 

5 

Part C. Preparation of trans-l-benzyl-3-carboinethoxy-4- (3- 
cyanophenyl ) pyrrolidine . 

To a solution of N-benzyl-N- 
( trimethylsilylmethyl ) aminomethyl methyl ether ( 1 . 64 g , 6.9 
inmol) in 20 mL of methylene chloride at 0° C was added 
methyl trans-3 -cyanocinnamate (0.99 g, 5.3 nmol) followed by 
trifluoroacetic acid (0.041 mL, 0.53 mmol) . The mixture was 
allowed to warm to room temperature and was stirred for 2 h. 
The reaction mixture was diluted with methylene chloride, 
washed with saturated aqueous NaHCOs and brine, dried over 
K2CO3 and concentrated in vacuo to afford 1.67 g (98%) of 
the title conpound which was sufficiently pure for further 
reactions. MS (ESI) 321.1 {M+H)+. 

Part D. Preparation of trajis-3-carbomethoxy-4- (3- 
cyanophenyl) pyrrolidine, hydrochloride salt. 



To a solution of Crans-l-ben2yl-3-carbomethoxy-4- (3- 
25 cyanophenyl) pyrrolidine (40.8 g, 127 mmol) in 600 mL of 
methylene chloride at 0° c was added 1-chloroethyl 
chloroformate (12.8 mL, 127 mmol) dropwise. After stirring 
for 15 min the ice bath was removed and the mixture was 
stirred at 40o C for 1 h. The reaction mixture was cooled 
30 and concentrated in vacuo. The residue was dissolved in 
absolute methanol and stirred at 60° C for 1 h. The 
reaction mixture was cooled and concentrated in vacuo. The 
residue was dissolved in methylene chloride and then crashed 
out of solution by the addition of ether. The solid was 
35 filtered and dried in vacuo to give 23.3 g (69%) of the 

title compound as a white solid. MS (NH3-CI) 231.3 (M+H)+. 
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Part E. Preparation of tra23S-l-(methylsulfonyl)-3- 
carbome thoxy-4 - ( 3 -cyanophenyl ) pyrrolidine . 

To a solution of trai2s-3 -carbome thoxy-4- (3- 
5 cyanophenyl) pyrrolidine, hydrochloride salt (0.50 g, 1.87 
znmol) in 10 mL of methylene chloride was added 
methanesulfonyl chloride (0.15 mL, 1.87 ramol) and 
triethylamine (0.52 mL, 3.74 mmol) . The resulting mixture 
was allowed to stir at 25° C for 16 h. The reaction was 

10 diluted with ethyl acetate, washed with 10% aq HCl, 

saturated aq NclHCOb and brine, dried (MgS04), filtered 
through a pad of silica gel and concentrated in vacuo to 
afford 0.54 g (93%) of the title confound which was 
sufficiently pure to be used directly in subsequent 

15 reactions. MS (ESI) 309.1 {M+H) + . 

Part F. Preparation of traj3s-l-(methylsulfonyl)-3-carboxy- 
4 - ( 3 - cyanophenyl ) pyrrol idine . 

20 To a solution of trans-1- (methylsulf onyl) -3- 

carbome thoxy-4 - ( 3 -cyanophenyl ) pyrrolidine (0.54 g , 1.75 
mmol) in 10 mL of tetrahydrofuran cuid 5 mL of water was 
added lithium hydroxide monohydrate (0.15 g, 3.5 mmol). The 
mixture was allowed to stir at 25° C for 3 h. Added 

25 satxurated aq NaHC03, extracted with 1:1 hexanes/ethyl 

acetate and discarded the organic layer. The aqueous layer 
was acidified with aq HCl and extracted with ethyl acetate. 
The orgeuiic layer was washed with brine, dried (MgS04) said 
concentrated in vacuo to afford 0.44 g (86%) of the title 

30 compound which was sufficiently pure to be used directly in 
subsequent reactions. MS (ESI) 295.3 (M+H)+. 

Part G. Preparation of trans-1- (methylsulfonyl) -3- ( [2 * - 
tert-butylaminosulfonyl- [1, 1 ' ] -biphenyl-4-yl) aminocarbonyl) - 
35 4 - ( 3 -cyanophenyl ) pyrrol idine . 

To a solution of trans-l- (methylsulfonyl) -3-carboxy-4- 
(3 -cyanophenyl) pyrrol idine (0.44 g, 1.5 mmol) in 15 mL of 
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acetonitrilc was added thionyl chloride (1.1 mL, 15 mmol) . 
This mixture was stirred at 80© C for 30 min and then cooled 
and concentrated in vacuo. The residue was dissolved in 10 
mL of methylene chloride whereupon ([2'-tert- 
5 butylaminosulfonyl-tl,l' ]-biphenyl-4-yl)amine (0.59 g, 1.95 
ramol) and triethylamine (2.1 mL, 15 mmol) were added. The 
reaction mixture was allowed to stir at 25^ C for 16 h. The 
reaction was diluted with ethyl acetate/ washed with 10% aq 
HCl, saturated aq NaHCOa and brine, dried (MgS04), filtered 
10 through a pad of Silica gel and concentrated in vacuo to 
afford 0.65 g (75%) of the title compound which was 
sufficiently pure to be used directly in subsequent 
reactions. MS (ESI) 581.5 (M+H)+. 

15 Part H. Preparation of trans-1- (methylsulfonyl) -3- ( [2 •- 
aminosulf onyl- [1,1'] -biphenyl-4-yl ) aminocarbonyl ) -4- (3- 
amidinophenyl)pyrrolidine, trifluoroacetic acid salt and 
trans-l- (methylsulf onyl) -3- ( [2 • - tert-butylaminosulf onyl- 
[1,1*] "biphenyl -4 -yl ) aminocarbonyl ) -4 - ( 3 - 

20 amidinophenyl) pyrrolidine, trifluoroacetic acid salt. 

A solution of trans-l-(methylsulfonyl)-3-( [2•-tert- 
butylaminosulfonyl- [1,1'] --biphenyl -4 -yl) aminocarbonyl) -4- (3- 
cyanophenyl) pyrrolidine (0.63 g, 1.08 mmol) in 50 mL of 
anhydrous methanol was cooled to 0° C. Anhydrous HCl gas. 
was bubbled through the solution for about 30 min (until 
solution saturated) . The flask was then sealed and allowed 
to stand for 16 h at 0® C. The reaction mixture was 
concentrated in vacuo. The resulting solid was dissolved in 
20 mL of anhydrous methanol and ammonium carbonate (0.62 g, 
6.48 mmol) was added and the mixture was allowed to stir at 
room tenqperature for 24 h. The reaction mixture was 
concentrated in vacuo and 120 mg of the residue was purified 
by prep HPLC (CIS reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) to afford 65 mg (54%) of 
trans-1- (methylsulf onyl) -3- ( [2 ' -aminosulf onyl - [1, 1 • ] - 
biphenyl -4 -yl) aminocarbonyl) -4- { 3 -amidinophenyl) pyrrolidine, 
trifluoroacetic acid salt as a white powder following 
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lyophilization. MS (ESI) 542.3 (M+H)+. There was also 
obtained 20 mg (17%) of trans-1- (methylsulfonyl) -3- ( (2 ' - 
tert-butylaminosulfonyl- [1, 1 ' ] -biphenyl-4-yl) aminocarbonyl) - 
4- (3 -amidinophenyl) pyrrolidine, trif luoroacetic acid salt as 
5 a white powder following lyophilization. MS (ESI) 598.4 
(M+H) + . 

Sxaaple 26 

10 cis-1' (methvlsulf onvl) -3~ ( \2 ' -aminosulf onvl- f 1 , 1 ' 1 -^binhenvl - 
4-vl ) aminocarbonyl ) -4 - ( 3 -amidi nophenvl ) pyrrolidine . 

Part A. Preparation of methyl cis-3-cyanocinnainate. 

15 

To a solution of bis(2,2,2- 
trifluoroethyl) (methoxycaurbonylmethyDphosphonate (5 .0 g, 
15.7 inmol) and 18-crown-6 (20.7 g, 78.5 inmol) in 300 mL of 
tetrahydrofuran at -78° C was added potassixom 

20 bis (trimethylsilyl) amide (31.4 mL of a 0.5 M solution in 
toluene, 15.7 mmol) dropwise. After the addition was 
coitplete 3-cyanobenzaldehyde (2.06 g, 15.7 mmol) was added 
and the resulting mixture was stirred for 30 minutes at -78° 
C. The reaction was quenched by the addition of saturated 

25 aqueous NH4CI and then extracted three times with ether. 
The combined ether extracts were washed with brine, dried 
over Na2S04 and concentrated in vacuo to afford 2.86 g (97%) 
of the product which was sufficiently pure for further 
reactions. NMR (CDCI3) 5 7.85 (s, IH) , 7.76 (d, IH) , 7.60 

30 (d, IH), 7.45 (t, IH), 6.93 (d, IH) , 6,05 (d, IH) , 3.70 (s, 
3H) . 

Part B. Preparation of cis-1- (methylsulfonyl) -3- ( [2 ' - 
aminosulfonyl- [1, 1 * ] -biphenyl-4-yl) aminocarbonyl) -4- (3- 
35 amidinophenyl) pyrrolidine, trif luoroacetic acid salt. 

Following the procedures described in Example 1, Parts 
C-H, methyl cis-3-cyanocinnamate was converted into the 
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title conpound, a white powder following HPLC purification. 
MS (ESI) 542.4 (M+H)+. 



EXBOpla 27 and Bxaavle 28 

5 

tfflng-1 - (methvl pul f onvl ) -3- f f 5- (2 • -an,inn«iafonv1nh>»nYl -1 - 
Vl ) PVridin-2 -v1 1 aTninQgaT-hnnyl 1 -4 - f - 
amidinophenvl )nvrroTifiipe. f-rif l uoroaretir aciri sa ^ h 
(Example 27) and trang-l- (methvlsulfon vi) -3- f TR- f 2 ' -f:>»r^- 
0 >?HtYAaroinoBUlfonvlPhfinvl-i-vi )ovridin-:>-Yi l aminorarHon Yl l-l - 
ig-gmAdinoPhenvDnvrrolidine. t:rif1..nro;>^ o tig ;:>rirl e;,]^ 
(Exanple 28) . 



Part A. Preparation of traiis-l-(methylsulfonyl)-3-(I5-(2'- 
15 tert-butylaminosulf onylphenyl -1 -yl ) pyridin-2 - 
yl ] aminocarbonyl ] -4 - ( 3 -cyanophenyl ) pyrrolidine . 



To a solution of trans-1- (methylsulfonyl) -3-carboxy-4- 
(3 -cyanophenyl) pyrrolidine from Example 1, Part F (0.31 g, 
20 1.06 mmol) in 15 mL of acetonitrile was added thionyl 

chloride (1.26 mL, 10.6 mmol). This mixture was stirred at 
SO" C for 30 min and then cooled and concentrated in vacuo. 
The residue was dissolved in 10 mL of methylene chloride 
whereupon [ [5- (2 ' -tert-butylaitiinosulfonylphenyl-1- 
25 yDpyridin- 2 -yl lamina (0.41 g, 1.35 mmol) and triethylamine 
(1.5 mL, 10.6 mmol) were added. The reaction mixture was 
allowed to stir at 25* C for 16 h. The reaction was diluted 
with ethyl acetate, washed with 10% aq HCl, saturated aq 
NaHCOa and brine, dried (MgS04), filtered through a pad of 
30 silica gel and concentrated in vacuo. The residue was 
purified by flash chromatography (elution with 2:1 
hexanes/ethyl acetate) to afford 0.47 g (75%) of the title 
compound. MS (ESI) 582.5 (M+H)+. 



Part B. Preparation of trans-1- (methylsulfonyl) -3- [ [5- (2 • - 
aminosulfonylphenyl-l-yl)pyridin-2-yl]aminocarbonyl) -4- (3- 
amidinophenyl) pyrrolidine, trif luoroacetic acid salt and 
trans-1- (methylsulfonyl) -3- [ [5- (2 • -tert- 
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butylaminosulf onylphenyl -1-yl ) pyr idin-2 -y 1 ] aminocarbonyl ) -4 - 
( 3 -amidinophenyl) pyrrolidine, trif luoroacetic acid salt. 

Following the procedures described in Example 1 and 
5 Example 2, Part H, trans-1- (methylsulfonyl) -3- [ (5- (2 ' -tert- 
butylaminosul f onylpheny 1 - 1 -y 1 ) pyr idin-2 -yl J aminocarbonyl ] -4 - 
( 3 -cyanophenyl) pyrrolidine was converted into the title 
compounds which were isolated as white powders following 
HPLC purification and lyophilization. trans-1- 

10 {methylsulf onyl) -3- [ [5- {2 ' -aminosulf onylphenyl-l-yl)pyridin- 
2-yl ] aminocarbonyl ] -4 - ( 3 -amidinophenyl ) pyrrolidine , 
trif luoroacetic acid salt (Example 27) , MS (ESI) 272.3 
(M+2H) 2+ . trans-1- (methylsulf onyl) -3- [ [5- (2 ' - tert- 
butylaminosulf onylphenyl-l-yl ) pyridin-2-yl ] aminocarbonyl ) -4- 

15 (3 -amidinophenyl) pyrrolidine, trif luoroacetic acid salt 
(Example 28), MS (ESI) 300.3 (M+2H)2+. 

Exanple 29 

20 1- (methvlsulf onvl) -3- ( !2 ' -aminosulfonvl- Fl . 1 ' 1 -biphenvl-4> 
vl ) aminocarbonyl > -4 - f 3 -amidinoohenvl ) -A^ -pvrroline . 
trif luoroacetic acid salt. 

Part A. Preparation of ethyl 3- (3 -cyanophenyl )propiolate. 

25 

To a solution of ethyl propiolate (5,0 g, 51 mmol) in 
150 iiiL of tetrahydrofuran at -78° C was added n-butyllithium 
(20.4 mL of a 2.5 M solution in hexane, 51 mmol) dropwise. 
The mixture was allowed to stir for 1 h at -78«> C and then 

30 zinc chloride (20,9 g, 153 mmol) was added in 150 mL of 
tetrahydrofuran and the resulting mixture was allowed to 
stir with warming to room temperature for 30 min. The 
mixture was cooled to 0® C whereupon 3-iodobenzonitrile 
(5.84 g, 25.5 mmol) and bistriphenylphosphine palladium (II) 

35 chloride (0.91 g, 1.3 mmol) were added. The resulting 
mixture was allowed to stir at 50° C for 16 h. After 
cooling to room tenperature, the reaction was diluted with 
150 mL of water and 150 mL of ether and then filtered 
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through a pad of celite. The filtrate was extracted twice 
with ether and the combined organics were dried (MgS04) and 
concentrated in vacuo. The residue was purified by flash 
chromatography (elution with 10:1 hexanes/ethyl acetate) to 
5 afford 2.23 g (44%) of the title campoxmd as a solid 1h 
NMR {CDCI3) 6 7,85 (s, IH) , 7.80 (d, IH) . 7.74 (d, IH) . 7.53 
(t, IH), 4.31 (q, 2H), 1.37 (t, 3H) . 

Part B. Preparation of l-benzyl-3-carbethoxy-4- (3- 
1 0 cyanophenyl ) -A3 -pyrroline . 

To a solution of N-benzyl-N- 
ItrimethylsilylmethyDaminomethyl methyl ether from Example 
1, Part B (3.09 g, 12.9 mmol) in 40 mL of methylene chloride 
15 at 00 C was added ethyl 3- (3-cyanophenyl)propiolate (2.0 g. 
10 mmol) followed by trif luoroacetic acid (0.06 mL, 0.75 
ntmol) . The mixture was allowed to waim to room temperature 
and was stirred for 2 h. The reaction mixture was diluted 
with methylene chloride, washed with saturated aqueous 
NaHCOa and brine, dried over K2CO3 and concentrated in vacuo. 
The residue was purified by flash chromatography (elution 
with 3:1 hexanes/ethyl acetate) to afford 1.7 g (51%) of the 
title compound. MS (ESI) 333.4 (M+H)+. 



20 



25 



30 



35 



Part C. Preparation of 3-carbethoxy-4- (3-cyanophenyl) -A^- 
pyrroline, hydrochloride salt. 

Following the procedure of Example 1, Part D, 1-benzyl- 
3-carbethoxy-4-(3-cyanophenyl)-A3-pyrroline (1.3 g, 3.3 
mmol) was converted into 0.8 g (73%) of the title compound 
MS (ESI) 243.3 (M+H)+. 

Part D. Preparation of 1- (methylsulfonyl) -3-carbethoxy-4- 
( 3 -cyanophenyl ) -A^ -pyrroline . 

Following the procedure of Exanple 1, Part E, 3- 
carbethoxy-4- (3-cyanophenyl ) -A3 -pyrroline. hydrochloride 
salt (0.35 g, 1.26 mmol) was converted into 0.35 g (87%) of 
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the title compound. MS (ESI) 323.4 (M+H) + . NMR (CDCI3) 6 

7.62 (s, IH), 7.58 (d, IH) , 7.50 (d, IH) , 7.42 (t, IH) , 4.50 
(broads, 4H) , 4.05 (q, 2H) , 2.85 (s, 3H) , 1.10 {t, 3H) . 

5 Part E. Preparation of 1- (methylsulfonyl) -3-carboxy-4-.(3- 
cyanopheny 1 ) -A^ -pyrroline . 

To a solution of l-(methylsulfonyl) -3-carbethoxy-4-(3- 
cyanophenyl) -A^ -pyrroline (0.35 g, 1.1 inmol) in 5 mL of 

10 methanol and 5 mL of water was added potassium hydroxide 

(0.12 g, 2.2 mmol) . This mixture was stirred at 60° C for 2 
h and then cooled to room temperature, diluted with water 
and extracted with 1:1 hexanes/ethyl acetate. The organics 
were discarded and the aqueous layer was acidified with aq 

15 HCl and extracted with ethyl acetate. The organic layer was 
washed with brine, dried (MgS04) and concentrated in vacuo 
to afford 0.20 g (63%) of the title coznpound which was 
sufficiently pxire to be xised directly in subsequent 
reactions. MS (ESI) 293.3 (M+H)-i-. 

20 

Part F . Preparation of 1- (methylsulf onyl ) -3- ( [2 • - tert- 
butylaminosulf onyl- [ 1 , 1 ' 1 -biphenyl-4-yl ) aminocarbonyl ) -4 - ( 3 - 
cyanophenyl) -A^ -pyrroline. 

25 Following the procedures described in Example 1, Part 

G, 1- (methylsulfonyl) -3-carboxy-4- (3-cyanophenyl) -A^- 
pyrroline (0.2 g, 0.68 mmol) was converted into 0.1 g (26%) 
of the title COTpoxind. MS (ESI) 

30 Part G. Preparation of 1- (methylsulf onyl ) -3- { [2 

aminosulf onyl- [1 , 1 • ] -biphenyl - 4 -yl) aminocarbonyl) -4- (3- 
amidinophenyl)-A^ -pyrroline, trif luoroacetic acid salt. 

A solution of 1- (methylsulf onyl) -3- ( [2 ' -tert- 
35 butylaminosulf onyl- [1,1'] -biphenyl-4-yl) aminocarbonyl ) -4 - (3- 
cyanophenyl) -A^ -pyrroline (93 mg, 0.16 mmol) in 30 mL of 
anhydrous methanol was cooled to 0^ C. Anhydrous HCl gas 
was bubbled through the solution for cibout 30 min (until 

89 



10 



wo 98/06694 

(■^T/US97/14222 

solution saturated) . The flask- w^c ^ 

me iiasK was then sealed and allowed 

to stand for 16 h at 0° r tvio y^^^^*^- 

i 11 eiu u u. Tne reaction mixture was 

10 n^. of anhydrous methanol and aimnonium carbonate (80 mg 
0.8 mmol) was added and the mixture was allowed to stir at 
room temperature for 24 h. The reaction mixture was 

IZ'TT^ " "^'•'"^ P-i^-^ by prep 

HPLC (C18 reverse phase column, elution with a H^O/CHb^ 

gradient with 0.5% TFA) to afford 25 mg (25%) of the title 
compound as a white powder following lyophilization. MS 
(ESI) 540.3 (M+H)+, 



30 



Part A. Preparation of 1- (benzyl) -3- ( [2 ' -tert- 

20 Waminosulfonyl-fia- ]-biphenyl-4-yl)aminocarbonyl)-4.(3- 
cyanophenyl) -A3-pyrroline. 

TO a solution of ( [2 ' -tert-butylaminosulf onyl- [i. i • i . 

biphenyl-4-yl)amine (1 10 o T fi • ^ , 

7s ^ . «e u.io g, 3.6 mmol) m methylene chloride 

25 was added trimethylaluminum dropwise (6.6 mL of a 2 0 M 

solution in toluene, 13.2 mmol,. The resulting solution was 
stxrred at 25° c for 30 min at which time gas evolution had 
ceased. To this solution was then added l-benzyl-3- 
carbethoxy.4-{3-cyanophenyl,-A3.pyrroline from Example 6. 
Part B (1.0 g, 3.0 mmol) as a solution in methylene 
chlorxde. The resulting solution was stirred at 40o c for 4 
h, at whxch time the reaction mixture was cooled to Qo c and 
cruenched with saturated aq m,Cl. 'n.e mixture was diluted 
with ethyl acetate, washed with brine, dried (MgSO^) and 
35 concentrated in vacuo. The residue was purified by flash 
chromatography (elution with 1:1 hexanes/ethyl acetate) to 
afford 0.8 g (45%) of the title compound. MS (ESI) 
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Part B. Preparation of 1- (benzyl) -3- ( [2 ' -aminosulf onyl- 
[1 , 1 • ] -biphenyl-4-yl) aminocarbonyl) - 4- (3-amidinophenyl) 
pyrroline, bistrif luoroacetic acid salt. 

5 A solution of 1- (benzyl) -3- ( [2 ' -tert- 

butylaminosulf onyl- till'] -biphenyl-4-yl ) aminocarbonyl ) -4- ( 3 - 
cyanophenyl) -A^-pyrroline (0.13 g, 0.2 inmol) in 10 mL of 
trif luoroacetic acid was stirred at 70^ C for 30 min and 
then was allowed to cool to room temperature and was 

10 concentrated in vacuo. NMR {CDCI3) indicated complete 
removal of the tert-butyl group. The crude residue was 
dissolved in 40 mL of anhydrous methanol and was cooled to 
0*^ C. Anhydrous HCl gas was bubbled through the solution 
for about 30 min (until solution saturated) . The flask was 

15 then sealed and allowed to stand for 16 h at 0^ C. The 

reaction mixture was concentrated in vacuo. The resulting 
solid was dissolved in 10 mL of emhydrous methanol and 
ammonium carbonate (0.10 g, 1.0 mmtol) was added and the 
mixture was allowed to stir at room temperature for 24 h. 

20 The reaction mixture was concentrated in vacuo and purified 
by prep HPLC (CI 8 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) to afford 60 mg (45%) of 
the title compound as a white powder. MS (ESI) 276.8 
(M+2H)2+. 

25 

Smqple 31 

trans-1' (methvlsulfonvl) -3- I \7 ' -aminosulf onvl- fl . 1 ' 1 - 
biphenvl-4-vHmethvlearbonvl) -4- (3- 
30 amidinophenvl) pyrrolidine, trif luoroacetic acid salt. 

Part A. Preparation of trans-3-cyanocinnamic acid. 

To a solution of methyl trans-3-cyanocinnamate from 
35 Example 1, Part A, (4.74 q, 25.3 mmol) in 100 mL of 

tetrahydrofuran and 50 mL of H2O at room temperatiire was 
added lithium hydroxide monohydrate (2.65 g, 63.2 mmol). 
The resulting mixture was allowed to stir for 16 h. The 
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tetrahydrofuran was removed in vacuo and the residue was 
diluted with saturated aqueous NaHCOa and washed with 
hexane. The organic layer was discarded. The aqueous layer 
was acidified and extracted with ethyl acetate The 
5 organics were washed with brine, dried over MgS04 and 

concentrated in vacuo to afford 4.35 g (99%) of the title 
compound. 1h KMR (CDCI3) : 6 8.21 (s, IH) , 8.02 (d, IH, 
7.85 (d, IH). 7.62 (t, IH) , 7.61 (d. IH) , 6.73 (d, IH) . ' 

10 Part B. Preparation of tra«s-3 -cyanocinnamoyl chloride. 

To a solution of trans-S-cyanocinnamic acid {l 25 g 
7.2 n«nol) ix» 20 »L of benzene was added thionyl chloride' (5 
no.. 68 mmol) . The reaction was stirred at 8O0 c for 2 h at 
which txme gas evolution had ceased. mixture was cooled 

and concentrated in vacuo and was used directly in Part c 
without purification or characterization. 

Part C. Preparation of (£) -1- (3-cyanophenyl) -4- (4- 
20 bromophenyl) -l-buten-3-one. 



25 



30 



35 



To a suspension of activated zinc dust (0.71 g 10 8 
inmol) in 20 mL of tetrahydrofuran was added a few d^ops of 
1.2-dibromoethane and the resulting mixture was heated to 
6O0 c and stirred for 10 min. The reaction was cooled to oo 
C and then there was added 4 -bromobenzyl bromide (2 2 g 
8.64 mmol) in 10 mL of tetrahydrofuran. This mixture was 
starred at Oo c for 2 h. 'mis mixture was then added via 
cazmula to a separate flask which contained lithium chloride 
10.73 g. 17.3 mmol) and copper cyanide (0.77 g, 8.64 mmol) 
m 10 mL of tetrahydrofuran at -78o c. This solution was 

C. TO this mixture was then added the crude trans-3- 
cyanocinnamoyl chloride from Part B in 10 mL of 
tetrahydrofuran. The reaction was stirred with wanaing to 
room temperature for 4 h and then was quenched with 
saturated aq NH4CI. The mixture was diluted with ethyl 
acetate, washed with saturated aq NaHCOa and brine, dried 
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(MgS04) and concentrated in vacuo. The residue was purified 
by flash chromatography (elution with 6:1 hexanes /ethyl 
acetate) to afford 0.8 g (35%) of the title compound. MS 

{NH3-CI) 343/345 (M+NH4) + . 

5 

Part D. Prepeuration of t raus- 1 -benzyl-3- [ (4- 
bromophenyl ) methyl carbonyl ] -4 - ( 3 -cyanopheny 1 ) pyrrolidine . 

To a solution of (E) -1- {3-cyanophenyl) -4- (4- 
10 bromophenyl)-l-buten-3-one (0.5 g, 1.53 mmol) in 10 mL of 
methylene chloride was added N-benzyl-N- 

(trimethylsilylmethyl)aminomethyl methyl ether from Example 
1, Part B, (0.47 g, 2.0 mmol) and trif luoroacetic acid 
(0.012 mL, 0.15 mmol) . The resulting solution was stirred 

15 at 25° C for 2 h. The reaction was diluted with ethyl 

acetate, washed with saturated aq NaHCOa and brine r dried 
(MgS04), filtered through a pad of silica gel and 
concentrated in vacuo to afford 0.7 g (100%) of the title 
compound which was sufficiently pure to be used without 

20 purification. MS (ESI) 459.3/461.2 (M+H)+. 

Part £• Preparation of trans-3-[(4- 

bromopheny 1 ) me thy Icarbony 1 1 -4 - ( 3 -cyanophenyl ) pyrrolidine , 
hydrochloride salt. 

25 

Following the procedures described in Example 1, Part 

D, trans- 1 -benzyl -3- [ {4-bromophenyl) methylcarbonyl] -4- (3- 
cyanophenyl) pyrrolidine (0.7 g, 1.52 mmol) was converted 
into 0.5 g (82%) of the title compound which was 

30 sufficiently pure to be used without purification. MS (ESI) 
369/371 (M+H)+. 

Part F. Preparation of trans-1- (methylsulfonyl) -3- [ (4- 
bromophenyl ) methylcarbonyl ] -4- ( 3 -cyanophenyl ) pyrrolidine . 

35 

Following the procedures described in Example 1. Part 

E, trans-3- { (4-bromophenyl) methylcarbonyl] -4- (3- 
cyanophenyl) pyrrolidine, hydrochloride salt (0.5 g, 1.23 
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nimol) was converted into 0.25 a f45%i «f .v, , 
following ^. u g (45%) of the title compound 

followxng flash chromatography purification (elution 7ith 
3: hexanes/ethyl acetate,. !« nmr (CDCI3, 5 7.48 ^ ih, 
7.35-7.25 (:„. 5H,. 6.8 (d, 2H, . 3.7-3.6 3H, 3 50 / 
5 2H). 3.42-3.30 (», 3H, , 2.81 (s, 3H, . 

Part G. Preparation of trans-1- (methylsulfonyl, -3- { 12 •- 
tert.butylalninosulf onyl- f 1 . 1 • J -biphenyl-4- 
yDmethylcarbonyl) -4- (3 -cyanophenyl) pyrrolidine. 

TO a solution of trans-l- (methylsulfonyl) -3- [ (4- 
brtMnophenyDmethylcarbonvll -4- f 3-^«»„^ u 
(0 2^ n n ^"^^ * '^-cyanophenyl) pyrrolidine 

(0 2 g 0.56 romol, in 10 «l of benzene was added 2-(terc 
butyla.xnosulfonyl,phenylboronic acid (0.29 g 1 J 
15 tetrabutyla^oniu. bromide (0.04 g, 0.11 'J^ :Zo.s 

sod.^ carbonate (I.12 ^ of a 2.0 M a. solution, 2 2T 
^IK This mixture was degassed with a stream of nitrogen 
hen tetra.is(triphenylphosphine,palladium ,0.07 g o" 

Cfor6h. The mixture allowed to cool to room 
temperature and then was diluted v,ifh 1 

:::rr -^-^ - -"^^ 

(S9%) of the title conpound. MS (ESI) 580.4 

P^t H. Pr.p„.tion o£ tran^-l- (methylsulf onyll -3- ( [2 ■ - 

«.xaa„ophenyi,„j„<,Udi.„_ trifluoroacetic acid salt. 

Following the procedures o£ Btample 29 p„. r . 
1- .^thylsuuonn. -3- , ,2 -tert-huty3nos:;Cl.a.l T' 
b P^yl-4.yl,™thylcarho„yl, -4- <3-cvan^he„yl,pJoUdL 
(0.15 B. 0.26 «,1) converted into 35 «g ,21,, of the title 
5 co^und a= . white powder. MS ,ESI) 541.4 ,M«„ 



94 



W0 91M)6694 ^ PCT/US97/14222 

Following the procedures described above, the compounds 
listed in Tables la and lb were prepared. 
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Table la 




H2M m 



Ex # Ra "■'^^ t -~ ' 1 . ^^H^B MS 
■ 5 Stereochemistry ^ ^, (H"iH)2. 

1 H -cOjMe CH, ,i,-trana -cHjPh 169.8 



"S. NH2 

H -COjMe CH, {±) -trans 



-COjMe CH2 (35, 4«) 



H2NO2/ 

H2NO2/ 



^ H -CONH2 CH2 (+). 

8 H -cONMej CH2 (±) -trans 

^ H -cOjMe CH2 (±)-cis 

10 H -cOaH CH2 (i).cis 



H^NOjSr 



247.2 



247.3 



H -C0«. CH, ,3i,. 45, .,^^^-0-0 247.3 

H2NO2S' 

H2NO2/ 

H2NO2/ 



253.8 



247.2 



240.2 
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Table la (cont'd) 



4 



Ex f Ra m 



2 stereochemistry 



MS 



11 H -COai-Pr CH2 



12 H -CO2II-BU CH2 



13 H -CCMe CH2 



14 CK3 -C02Et CH2 



15 H -C02Me CH2 



16 H -C02Me CK2 



17 H -COaMe CH2 



18 H -C02i-Pr CHj 



19 H -C02Me CH2 



(♦.) -trans 



(±) -trans 



it.) -trans 



(+) -trans 



(±) -trans 



iz) -trans 



(±) -trans 



(±> -trans 



(+> -trans 



H7NO23 

H2KO2S 

H2NO2S 

H2NO2S 






S5 

H2NO2S 

H2K02S 



261.3 



268.4 



239.3 



261.3 



485.3 



236.3 



543.4 



571.3 



470.3 
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Table la (cont'd) 

2 stgreochemifitry ^ 



MS 
(M+2H)24 



20 



H -C02Me O 



21 H -coaMe 

22 H -C02i-Pr 

23 H -CHjOMe 



(±) -trans 



(±) -trans 



U)- trans 



(*)- trans 



-CHjPh 



H2NO2S 

H2NO2/ 

H2MO2/ 



340.2 



49S.4 



523.5 
(M4H) 



481.3 
(M4H) 4 



Table lb 





~ R 


bond a 




—ft' 


24 


S02Me 


(±) -trans 


m 


CH 


25 


S02Me 


(±) -trans 


NH 


CH 


26 


S02Me 


(±)-cis 


NH 


CH 


27 


S02Me 


(±) -trans 


NH 


N 


28 


S02Me 


(±>- trans 


NH 


N 


29 


502Me 


double 


NH 


CH 


30 


CH2Ph 


double 


NH 


CH 


31 


S02Me 


(+ ) -trans 


CH2 


CH 



SO2NH2 

S02NHt-Bu 

SO2NH2 

SO2NH2 

S02NHt-Bu 

SO2NH2 

SO2NH2 

SO2NH2 



542.3 
598.4 
542.4 

272.3 (M+2H)2+ 
300.3 (M+2H)2+ 
540.3 

276.8 {M+2H)2+ 
541,4 



Tables 2 through 18 identify additional representative 
described in Schemes 1-18 and in Examples 1-31 above. 
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Table 2 



5 


£?(# 


R 




z 


R4 


B 




1 


-C02Me 


0 


CH2 


F 


2 -sulf onamidophenyl 




2 


-C02Me 


0 


CH2 


CH3 


2 -sulf onamidophenyl 




3 


-C02Me 


0 


CH2 


F 


2 -CF3 -phenyl 




4 


-C02Me 


0 


CH2 


CH3 


2 -CF3 -phenyl 


io 


5 


-C02Me 


0 


CH2 


H 


2 -CF3 -phenyl 




6 


-C02Me 


0 


CH2 


F 


phenyl 




7 


-C02Me 


0 


CH2 


CH3 


phenyl 




8 


-COaMe 


0 


CH2 


H 


phenyl 




9 


-C02Me 


0 


CH2 


F 


amidino 


15 


10 


-C02Me 


0 


CH2 


CH3 


Eunidino 




11 


-CH2QMe 


0 


CH2 


H 


2 -methy laminosul f onyl 
phenyl 




12 


-CH20Me 


0 


CH2 


F 


2 - sul fonamidopheny 1 




13 


-CH20Me 


0 


CH2 


CH3 


2-sulf onamidophenyl 


20 


14 


-CH20Me 


0 


CH2 


F 


2-CF3 -phenyl 




15 


-CH20Me 


0 


CH2 


CH3 


2-CF3 -phenyl 




16 


-CH2(Me 


0 


CH2 


H 


2 -CF3 -phenyl 




17 


-CH2aMe 


0 


CH2 


F 


phenyl 




18 


-CH2C»Ie 


0 


CH2 


CH3 


phenyl 


25 


19 


-ai2(Me 


0 


CH2 


H 


phenyl 




20 


-CH2GMe 


0 


CH2 


F 


amidino 




21 


-CH20Me 


0 


CH2 


CH3 


amidino 




22 


-CH20Me 


0 


CH2 


H 


amidino 




23 


-SO2CH3 


0 


CH2 


H 


2-sulf onamidophenyl 


30 


24 


-SO2CH3 


0 


CH2 


F 


2-sulf onamidophenyl 




25 


-SO2CH3 


0 


CH2 


CH3 


2 - sulf onamidophenyl 




26 


-SO2CH3 


0 


CH2 


F 


2 -CF3 -phenyl 




27 


-SO2CH3 


0 


CH2 


CH3 


2 -CF3 -phenyl 




26 


-SO2CH3 


0 


CH2 


H 


2 -CF3 -phenyl 


35 


29 


-SO2CH3 


0 


CH2 


F 


phenyl 
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30 
31 
32 

33 

5 34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 



-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-C02Me 
-C02Me 
-C02Me 
-C02Me 
-COjMe 
-C02Me 
-C02Me 
-C02Me 
-C02Me 
-C02Me 
-COaMe 
-CH20Me 
-CH2<»fe 
-CH2aMe 
-CH20Me 
-CH20Me 
-CH20Me 
-CH20Me 
-CHaOMe 
-CH2C»le 
-CH20Me 
-CH2<»le 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 



'/US97/14222 



0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 



CH2 
CH2 
CH2 
CH2 
CH2 
0 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



0 
0 

o 

0 
0 
0 
0 

0 
0 
0 

o 
o 

0 

o 
o 

0 
0 

o 

0 
0 

o 
o 

0 
0 

o 

0 
0 
0 

o 

0 

o 

0 



CH3 

H 

F ■ 

CH3 

H 
F 

CH3 

F 

CH3 

H 
F 

CH3 
H 
F 

CH3 
H 
F 

CH3 
F 

CH3 
H 
F 

CH3 
H 



F 

CH3 
H 
H 
F 



CH3 2 
F 

CH3 
H 

F 

CH3 
H 
F 

CH3 



phenyl 
phenyl 
ainidino 
amidino 
ainidino 
2 -sul f onamidophenyl 
2-sulfonainidophenyl 
2 -CF3 -phenyl 
2 -CF3 -phenyl 
2 -CF3 -phenyl 
phenyl 
phenyl 
phenyl 
anudino 
aniidino 
amidino 
2 -sulf onamidophenyl 
2 -sul f onamidophenyl 
2 -CF3 -phenyl 
2 -CF3 -phenyl 

2 -CF3 -phenyl 
phenyl 
phenyl 
phenyl 
amidino 
amidino 
amidino 
J-sul f onamidophenyl 
-sulf onamidophenyl 
-sul f onamidophenyl 
2 -CF3 -phenyl 
2-CF3.phenyl 
2 -CF3 -phenyl 
phenyl 

phenyl 
phenyl 
amidino 
amidino 



100 




PCTAJS97/14222 





68 


-SO2CH3 


0 


0 


H 


amidino 




€9 


-C02Me 


1 


CH2 


H 


2 - e thy 1 aminosul f ony 1 - 
phenyl 




70 


-C02Me 


1 


CH2 


F 


2 sul f onamidopheny 1 


5 


71 


-C02Me 


1 




CH3 


2 - sul f onamidopheny 1 




72 


-C02Me 


1 


CH2 


F 


2 -CF 3 -phenyl 




73 


-C02Me 


1 




CH3 


2 -CF3 -phenyl 




74 


-C02Me 


1 


CH2 


H 


2 -CFi -Dhenvl 




75 


-C02Me 


1 


CH2 


F 


phenyl 


10 


76 


-C02Me 


1 




CH3 


phenyl 




77 


-C02Me 


1 


CH2 


H 


phenyl 




78 


-C02Me 


1 


CH2 


F 


cunldino 




79 


-C02Me 


1 






amidino 




80 


-C02Me 


1 


CH2 


H 


amidino 


15 


81 


-CH20Me 


1 


CH2 


H 


2 - sul f onami dopheny 1 




82 


-CHoOMe 


1 




F 


2 -me thvlaiciinosul f onvl ' 




83 


-CHoOMe 


1 


CH2 


CH3 


2 - su 1 £ onami doohenv 1 




84 


-CH20Me 


1 


CH2 


F 


2 -CF-^ -Dhenvl 


20 


85 


-CH^OMe 


1 






2— CF^— Dhenvl 




86 


-CH20Me 


1 


CH2 


H 


2 — CPi -Dhenvl 




87 




1 




F 


phenyl 




88 


-CHoOMe 


1 




CH3 


phenyl 




89 


-CHoOMe 


1 


CHo 


H 


ohenvl 


25 


90 


-CH20Me 


1 


CH2 


F 


amidino 




91 


-CH20M€ 


1 


CH2 




amidino 




92 


-CH20Me 


1 




H 


amidino 




93 


-SO2CH3 


1 


CH2 


H 


2 - sul f onami dopheny 1 




94 


-S02CH3 


1 


CH2 


F 


2 - sul f onamidopheny 1 


30 


95 


-SO2CH3 


1 


CH2 




2 - sul f onami dopheny 1 




96 


-SO2CH3 


1 


CH2 


F 


2 -CF3 -phenyl 




97 


-SO2CH3 


1 


CH2 




2 -CF3 -phenyl 








1 


v»ii2 


XI 


^ I— r 3 pndijf i 




99 


-SO2CH3 


1 


CH2 


F 


phenyl 


35 


101 


-SO2CH3 


1 


CH2 


CH3 


phenyl 




102 


-SO2CH3 


1 


CH2 


H 


phenyl 




103 


-SO2CH3 


1 


CH2 


F 


amidino 




104 


-SO2CH3 


1 


CH2 


CH3 


amidino 



101 
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105 


-SO2CH3 


1 


CH2 H 


106 


-C02Me 


1 


0 H 


107 


-C02Me 


1 


0 F 


108 


-C02Me 


1 


0 CH3 



109 
110 
111 
112 
10 113 
114 
115 
116 
117 
15 118 
119 
120 
121 
122 
20 123 
124 
125 
126 
127 
25 128 
129 
130 
131 
132 
30 133 
134 
135 
136 
137 
35 138 
139 
140 
141 



-C02Me 

-C02Me 

-C02Me 

-C02Me 

-C02Me 

-C02Me 

-C02Me 

-COaMe 

-C02Me 

-CH20Me 

-CH20Me 

-CH2C»le 

-CH20Me 

-CH20Me 

-CH2QMe 

-CH20Me 

-CH2C»!e 

-CHaCWe 

-CH20Me 

-CH2C»le 

-CHjQMe 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 

-SO2CH3 



'/US97/14222 



cunidino 
2 - sul f onamidopheny 1 
2 - sul f onamidophenyl 
2 -ethy laininosul f onyl ■ 









phenyl 


1 


0 




2 -CF3 -phenyl 


1 


0 




2 -CF3 -phenyl 


1 


0 


IX 


2-CF3-phenyl 


1 


0 


F 


phenyl 


1 


0 


CH3 


phenyl 


1 


n 


H 


phenyl 


1 


n 


F 


amidino 


1 


u 


CH3 


amidino 


1 


r\ 
U 


H 


amidino 


X 


0 


H 


2 -sulf onamidopheny 1 


1 


Q 


F 


2 - sul f onamidopheny 1 


1 




CH3 


2 - su 1 f onamidophenyl 


1 


0 


r 


2 -CF3 -phenyl 


1 


0 


CH3 


2 -CF3 -phenyl 


1 


0 


H 


2 -CF3 -phenyl 


1 


n 


F 


phenyl 


1 


0 


CH3 


phenyl 


1 


0 


u 
H 


phenyl 


1 


0 


F 


amidino 


1 


0 


CH3 


amidino 


1 


0 


n 


amidino 




KJ 


H 


2 -sulf onamidophenyl 


1 


n 


F 


2 - sul f onamidophenyl 


1 


r\ 
U 


CH3 


2 - sul f onamidophenyl 


1 


0 


F 


2 -CF3 -phenyl 


1 


0 


CH3 


2 -CF3 -phenyl 


1 


0 


H 


2 -CF3 -phenyl 


1 


0 


F 


phenyl 


1 


0 


CH3 


phenyl 


1 


0 


H 


phenyl 


1 


0 


F 


amidino 


1 


0 


CH3 


amidino 


1 


0 


H 


amidino 
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Table 3 




5 


Ex# 


R 


n 


m 
z 


r4 


B 




1 


-C02Me 


0 


CH2 


H 


2 -sul f onamidopheny 1 




2 


-CX)2Me 


0 


CH2 


F 


2 - sul fonaxnidopheny 1 




3 


-CX:>2Me 


0 


CH2 


CH3 


2-methylaininosulf onyl 














phenyl 


10 


4 


-C02Me 


0 




F 


2 -CF3 -phenyl 




5 


-C02Me 


0 


CH2 


CH3 


2 - CF3 -phenyl 




6 


-C02Me 


0 


CH2 


H 


2 -CF3 -phenyl 




7 


-C02Me 


0 


CH2 


F 


phenyl 




8 


-C02Me 


0 


CH2 


CH3 


phenyl 


15 


9 


-C02Me 


0 


CH2 


H 


phenyl 




10 


-C02Me 


0 


CH2 


F 


amidino 




11 


-C02Me 


0 


CH2 


CH3 


amidino 




12 


-C3l20He 


0 


CH2 


H 


2 - sul fonaxnidopheny 1 




13 


-CH2C»Ie 


0 


CH2 


F 


2 - e thy laxninosul fony 1 - 


20 












phenyl 




14 


-CH2C»le 


0 


CH2 


CH3 


2 - sul f onami dopheny 1 




15 


-CH20Me 


0 


CH2 


F 


2 -CF3 -phenyl 




16 


-CH20Me 


0 


CH2 


CH3 


2 -CF3 -phenyl 




17 


-CH20Me 


0 


CH2 


H 


2 -CF3 -phenyl 


25 


18 


-CH20Me 


0 


CH2 


F 


phenyl 




19 


-CH20Me 


0 


CH2 


CH3 


phenyl 




20 


-CH2<»le 


0 


CH2 


H 


phenyl 




21 


-CH2C»le 


0 


CH2 


F 


amidino 




22 


-CH2(SIe 


0 


CH2 


CH3 


amidino 


30 


23 


-CH20Me 


0 


CH2 


H 


amidino 




24 


-SO2CH3 


0 


CH2 


H 


2 - sul f onamidopheny 1 




25 


-SO2CH3 


0 


CH2 


F 


2 - su 1 f onamidopheny 1 




26 


-SO2CH3 


0 


CH2 


CH3 


2 - s ul f onami dopheny 1 




27 


-SO2CH3 


0 


CH2 


F 


2 -CF3 -phenyl 


35 


28 


-SO2CH3 


0 


CH2 


CH3 


2 -CF3 -phenyl 
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5 



10 



15 



20 



25 



30 



35 



29 


-SO2CH3 


0 


CH2 


H 


2 -CF3 -phenyl 


30 


-SO2CH3 


0 


CH2 


F 


phenyl 


31 


-SO2CH3 


0 


CH2 


CH3 


phenyl 


32 


-SO2CH3 


0 


CH2 


H 


phenyl 




-SO2CH3 


0 


CH2 


F 


amidino 


34 


-S02CH3 


0 


CH2 


CH3 


amidino 


35 


-SO2CH3 


0 


CH2 


H 


amidino 


36 


-C02Me 


0 


0 


H 


2 -sulf onamidophenyl 


37 


-C02lfe 


0 


0 


F 


2 -e thy laminosul f onyl - 


38 










phenyl 


-C02Me 


0 


0 


CH3 


2 -sul f onamidophenyl 


39 


-C02Me 


0 


0 


F 


2 -CF3 -phenyl 


40 


-C02Me 


0 


0 


CH3 


2 -CF3 -phenyl 


41 


-C02Me 


0 


0 


H 


2 -CF3 -phenyl 


42 


• -C02Me 


0 


0 


F 


phenyl 


43 


-C02Me 


0 


0 


CH3 


phenyl 


44 


-C02Me 


0 


0 


H 


phenyl 


45 


-C02Me 


0 


0 


F 


amidino 


46 


-C02Me 


0 


0 


CH3 


amidino 


47 


-C02Me 


0 


0 


H 


amidino 


48 


-CH2C»fe 


0 


0 


H 


2 -sul f onamidophenyl 


49 


-CH2QMe 


0 


0 


F 


2-sulf onamidophenyl 


50 


-CH2QMe 


0 


0 


CH3 


2 -methylaminosulf ony 1 


51 










phenyl 


-CH20Me 


0 


0 


F 


2 -CF 3 -phenyl 


52 


-CH20Me 


0 


0 


CH3 


2-CF3-phenyl 


53 


-CH20Me 


0 


0 


H 


2 -CF3 -phenyl 


54 


-CH20Me 


0 


0 


F 


phenyl 


55 


-CH20Me 


0 


0 


CH3 


phenyl 


56 


-CH2QMe 


0 


0 


H 


phenyl 


57 


-CH20Me 


0 


0 


F 


amidino 


58 


-CH2C»!e 


0 


0 


CH3 


amidino 


59 


-CH20Me 


0 


0 


H 


amidino 


60 


-SO2CH3 


0 


0 


H 


2 -sulf onamidophenyl 


61 


-SO2CH3 


0 


0 


P 


2 - sul f onamidophenyl 


62 


-SO2CH3 


0 


0 


CH3 


2 - sul f onamidophenyl 


63 


-SO2CH3 


0 


0 


F 


2-CF3 -phenyl 


64 


-SO2CH3 


0 


0 


CH3 


2 -CF3 -phenyl 
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65 


-SO2CH3 


0 


0 


H 


2 -CF3 -phenyl 


66 


-SO2CH3 


0 


0 


F 


phenyl 


67 


-SO2CH3 


0 


0 


CH3 


phenyl 


68 


-SO2CH3 


0 


0 


H 


phenyl 


69 


-SO2CH3 


0 


0 


F 


amidino 


70 


-SO2CH3 


0 


0 


CH3 


amidino 


71 


-SO2CH3 


0 


0 


H 


amidino 


72 


-C02Me 


1 


CH2 


H 


2 - sul fonamidopheny 1 


73 


-C02Me 


1 


CH2 


F 


2 -methylaaiinosulf onyl 
phenyl 


74 


-C02Me 


1 


CH2 


CH3 


2 - sul £ onamidopheny 1 


75 


-C02Me 


1 


CH2 


F 


2 -CF3 -phenyl 


76 


-C02Me 


1 


CH2 


CH3 


2 -CF3 -phenyl 


77 


-C02Me 


1 


CH2 


H 


2 -CF3 -phenyl 


78 


-C02Me 


1 


CH2 


F 


phenyl 


79 


-C02Me 


1 


CH2 


CH3 


phenyl 


80 


-C02Me 


1 


CH2 


H 


phenyl 


81 


-C02Me 


1 


CH2 


F 


euaidino 


82 


-C02Me 


1 


CH2 


CH3 


amidino 


83 


-C02Me 


1 


CH2 


H 


amidino 


84 


-CH20Me 


1 


CH2 


H 


2 - sul f onzunidopheny 1 


85 


-CH20Me 


1 


CH2 


F 


2 - sul fonamidopheny 1 


86 


-CH20Me 


1 


CH2 


CH3 


2 -methylaminosulf onyl 
phenyl 


87 


-CH20Me 


1 


CH2 


F 


2 -CF3 -phenyl 


88 


-c:H2C»le 


1 


CH2 


CH3 


2 -CF3 -phenyl 


89 


-CR20U.e 


1 


CH2 


H 


2-CF3-phenyl 


90 


-CH2C»le 


1 


CH2 


F 


phenyl 


91 


-CH2C»«e 


1 


CH2 


CH3 


phenyl 


92 


-CH2C»le 


1 


CH2 


H 


phenyl 


93 


-CH20Me 


1 


CH2 


F 


amidino 


94 


-CH20Me 


1 


CH2 


CH3 


amidino 


95 


-CH20Me 


1 


CH2 


H 


amidino 


96 


-SO2CH3 


1 


CH2 


H 


2 -sulf onamidophenyl 


97 


-SO2CH3 


1 


CH2 


F 


2 -sulf onamidopheny 1 


98 


-SO2CH3 


1 


CH2 


CH3 


2 -sulf onamidophenyl 


99 


-SO2CH3 


1 


CH2 


F 


2 -CF3 -phenyl 


100 


-SO2CH3 


1 


CH2 


CH3 


2 -CF3 -phenyl 
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10 



15 



101 


-SO2CH3 


1 


CH2 


H 


. 2 -CF3 -phenyl 


102 


-SO2CH3 


1 


CH2 


F 


phenyl 


103 


-SO2CH3 


1 


CH2 


CH3 


phenyl 


104 


-SO2CH3 


1 


CH2 


H 


phenyl 


105 


-SO2CH3 


1 


CH2 


F 


amidino 


106 


-SO2CH3 


1 


CH2 


CH3 


amidino 


107 


-SO2CH3 


1 


CH2 


H 


amidino 


108 


-C02Me 


1 


0 


H 


2 - sul f onamidopheny 1 


109 


-C02Me 


1 


0 


F 


2-ethylaminosulfonyl- 


110 










phenyl 


-C02Me 


1 


0 


CH3 


2 -sulf onamidophenyl 


111 


-C02Me 


1 


0 


F 


2 -CF3 -phenyl 


112 


-C02Me 


1 


0 


CH3 


2 -CF 3 -phenyl 


113 


-C02Me 


1 


0 


H 


2 -CF3 -phenyl 


114 


-C02Me 


1 


0 


F 


phenyl 


-C02Me 


1 


0 


CH3 


phenyl 


115 


-C02Me 


1 


0 


H 


phenyl 


116 


-C02Me 


1 


0 


F 


amidino 


117 


-C02Me 


1 


0 


CH3 


amidino 


118 


-C02Me 


1 


0 


H 


amidino 


119 


-CH2C»Ie 


1 


0 


H 


2-sulf onamidophenyl 


120 


-CH2C»!e 


1 


0 


F 


2 - sul f onamidopheny 1 


121 


-CH20Me 


1 


0 


CH3 


2 -methylaminosul f onyl - 
phenyl 


122 


-CH20Me 


1 


0 


F 


2 -CF3 -phenyl 


123 


-CHaOMe 


1 


0 


CH3 


2 -CF3 -phenyl 


124 


-CH2C»Ie 


1 


0 


H 


2 -CF3 -phenyl 


225 


-CH20Me 


1 


0 


F 


phenyl 


226 


-CH20Me 


1 


0 


CH3 


phenyl 


127 


-CH2<Mfe 


1 


0 


H 


phenyl 


128 


-CHaOMe 


1 


0 


F 


amidino 


129 


-CH2C»Ie 


1 


0 


CH3 


amidino 


130 


-CH2Cttle 


1 


0 


H 


amidino 


131 


-SO2CH3 


1 


0 


H 


2-sulf onfiunidophenyl 


132 


-SO2CH3 


1 


0 


F 


2-sulf onamidophenyl 


133 


-SO2CH3 


1 


0 


CH3 


2-sulf onamidophenyl 


134 


-SO2CH3 


1 


0 


F 


2 -CF3 -phenyl 


135 


-SO2CH3 


1 


0 


CH3 


2 -CF3 -phenyl 
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136 
137 
138 
139 
5 140 
141 
142 



-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 
-SO2CH3 



O 

o 

0 
0 
0 
0 
0 



H 
F 

CH3 

H 

F 

CH3 
H 



2 -CF3 -phenyl 

phenyl 

phenyl 

phenyl 

amidino 

amidino 

amidino 
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Table 4 



7US97/14222 




10 



15 



20 



25 



30 



35 



Ext 


R 


n 


z 


R4 


1 


-C02Me 


0 


CH2 


H 


2 


-C02Me 


0 


CH2 


F 


3 


-C02Me 


0 


CH2 


CH3 


4 


-C02Me 


0 


CH2 


F 


5 


-COsMe 


0 


CH2 


CH3 


6 


-COaMe 


0 


CH2 


H 


7 


-C02Me 


0 


CH2 


F 


8 


-C02Me 


0 


CH2 


CH3 


9 


-C02Me 


0 


cai2 


H 


10 


-C02Me 


0 


CH2 


F 


11 


-C02Me 


0 


CH2 


CH3 


12 


-CH2(»Ie 


0 


CH2 


H 


13 


-CH2QMe 


0 


CH2 


F 


14 


-CH20Me 


0 


CH2 


CH3 


1 c 

15 


-CH20Me 


0 


CH2 


F 


16 


-CH20Me 


0 


CH2 


CH3 


17 


-CH2(%fe 


0 




n 


18 


-CH^QMe 

^•o** ^l^m 


0 




F 


19 


-CH2QMe 


0 


CH2 


CH3 


20 


-CH20Me 


0 


CH2 


H 


21 


-CH20Me 


0 


CH2 


F 


22 


-CH2C»le 


0 


CH2 


CH3 


23 


-CH20Me 


0 


CH2 


H 


24 


-SO2CH3 


0 


CH2 


H 


25 


-SO2CH3 


0 


CH2 


F 


26 


-SO2CH3 


0 


CH2 


CH3 


27 


-SO2CH3 


0 


CH2 


F 


28 


-SO2CH3 


0 


CH2 


CH3 
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2 -me thylaininosul f onyl - 
phenyl 

2 -sul f onamidophenyl 
2 -sulf onamidophenyl 

2 -CF3 -phenyl 

2 -CF 3 -phenyl 

2 -CFs -phenyl 

phenyl 

phenyl 

phenyl 

amidino 

amidino 
2 -sulf onamidophenyl 
2 -me thy laminosul f onyl - 
phenyl 

2 - sulf onamidophenyl 

2 -CF3 -phenyl 

2 -CF3 -phenyl 

2 -CF3 -phenyl 

phenyl 

phenyl 

phenyl 

amidino 

amidino 

amidino 
2 - sulf onamidophenyl 
2 -sulf onamidophenyl 
2 - sul f onamidophenyl 

2 -CP 3 -phenyl 

2 -CF3 -phenyl 
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29 


-SO2CH3 


0 


CH2 


H 


2 -CF 3 -phenyl 




30 


-SO2CH3 


0 


CH2 


F 


phenyl 




.31 


-SO2CH3 


0 


CH2 


CH3 


phenyl 




32 


-SO2CH3 


0 


CH2 


H 


phenyl 


5 


33 


-SO2CH3 


0 


CH2 


F 


amidino 




34 


-SO2CH3 


0 


CH2 


CH3 


amidino 




35 


-SO2CH3 


0 


CH2 


H 


amidino 




36 


-C02Me 


0 


0 


H 


2 -methylaminosulf ony 1 
phenyl 


10 


37 


-C02Me 


0 


0 


F 


2 - sul f onamidopheny 1 




38 


-C02Me 


0 


0 


CH3 


2 - sul f onamidopheny 1 




39 


-C02Me 


0 


0 


F 


2 -CF3 -phenyl 




40 


-C02Me 


0 


0 


CH3 


2 -CF3 -phenyl 




41 


-C02Me 


0 


0 


H 


2 -CF3 -phenyl 


15 


42 


-C02Me 


0 


0 


F 


phenyl 




43 


-C02Me 


0 


0 


CH3 


phenyl 




44 


-C02Me 


0 


0 


H 


phenyl 




45 


-C02Me 


0 


0 


F 


amidino 




46 


-C02Me 


0 


0 


CH3 


amidino 


20 


47 


-C02Me 


0 


0 


H 


amidino 




48 


-CH20Me 


0 


0 


H 


2-sulfonamidophenyl 




49 


-CH20Me 


0 


0 


F 


2 -methylaminosulf ony 1 
phenyl 




50 


-CH20Me 


0 


0 


CH3 


2 - sul f onamidopheny 1 


25 


51 


-CH2Caie 


0 


0 


F 


2 -CF3 -phenyl 




52 


-CH20Me 


0 


0 


CH3 


2 -CF 3 -phenyl 




53 


-CH20Me 


0 


0 


H 


2 -CF3 -phenyl 




54 


-CH20Me 


0 


0 


F 


phenyl 




55 


-CH20Me 


0 


0 


CH3 


phenyl 


30 


56 


-ai2QMe 


0 


0 


H 


phenyl 




57 


-CH20Me 


0 


0 


F 


amidino 




58 


-CH20Me 


0 


0 


CH3 


amidino 




59 


-CH2QMe 


0 


0 


H 


amidino 




60 


-SO2CH3 


0 


0 


H 


2 -sul f onamidophenyl 


35 


61 


-SO2CH3 


0 


0 


F 


2 - sul f onamidopheny 1 




62 


-SO2CH3 


0 


0 


CH3 


2-sulfonamidophenyl 




63 


-SO2CH3 


0 


0 


F 


2 -CF3 -phenyl 




64 


-SO2CH3 


0 


0 


CH3 


2 -CF3 -phenyl 
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65 
66 
67 
68 

5 69 
70 
71 
72 

10 73 
74 
75 
76 
77 

15 78 
79 
80 
81 
82 

20 83 
84 
85 

86 

25 87 
88 
89 
90 
91 

30 92 
93 
94 
95 
96 

35 97 
98 
99 
100 




"S02CH3 


0 


0 


-S02CH3 


0 


0 


-S02CH3 


0 


0 


01.72*-** 3 


u 


0 


-SO2CH3 


0 


0 


-SO2CH3 


0 


0 


-SO2CH3 


0 


0 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-COsMe 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-C02Me 


1 


CH2 


-CH20Me 


1 


CH2 


-CH2C»«e 


1 


CH2 


-CH20Me 


1 


CH2 


-CH2bMe 


1 


CH2 


-CH20Me 


1 


CH2 


-C:H20Me 


1 


CH2 


-"CH20Me 


1 


CH2 


-CH2aMe 


1 


CH2 


-CH20Me 


1 


CH2 


-CH20Me 


1 


CH2 


"CH20Me 


1 


CH2 


■CH20Me 
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-SO2CH3 


1 


CH2 
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^ 2 -CF3 -phenyl 



F phenyl 
phenyl 
H phenyl 
F amidino 
CH3 amidino 



H amidino 

H 2-sulfonamidophenyl 

F 2 - sul f onamidophenyl 

CH3 2 - sul f onamidophenyl 



F 2 -CF3 -phenyl 

CH3 2 -CF3 -phenyl 

H 2 -CF3 -phenyl 

F phenyl 

CH3 phenyl 

H phenyl 

F amidino 

CH3 amidino 



H amidino 

H 2 - sul f onamidophenyl 

F 2-sulfonamidophenyl 

CH3 2 - sul f onamidophenyl 



F 2 -CF3 -phenyl 

CH3 2 -CF3 -phenyl 

H 2 -CF3 -phenyl 

F phenyl 

CH3 phenyl 

H phenyl 

F amidino 

CH3 amidino 



H amidino 

H 2-sulfonamidophenyl 

F 2-sulfonamidophenyl 

CH3 2-sulfonamidophenyl 
F 2 -CF3 -phenyl 

CH3 2 -CF3 -phenyl 

H 2 -CF3 -phenyl 

F phenyl 
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103 


-SO2CH3 




104 


-SO2CH3 




105 


-SO2CH3 




106 


-SO2CH3 


5 


107 


-SO2CH3 




108 


-C02Me 




109 


-COaMe 




110 


-C02Me 




111 


-C02Me 


10 


112 


-C02Me 




113 


-C02Me 




114 


-C02Me 




115 


-C02Me 




116 


-C02Me 


15 


117 


-C02Me 




118 


-C02Me 




119 


-C02Me 




120 


-CHaOMe 




121 


• -CHaOMe 


20 


122 


-CH20Me 




123 


-C3l20Me 




124 


-CH20Me 




125 


-CH20Me 




126 


-CH20Me 


25 


127 


-CH20Me 




128 


-CH20Me 




129 


-CH20Me 




130 


-CH2(»te 




131 


-CH2CMe 


30 


132 


-SO2CH3 




133 


-SO2CH3 




134 


-SO2CH3 




135 


-SO2CH3 




136 


-SO2CH3 


35 


137 


-SO2CH3 




138 


-SO2CH3 




139 


-SO2CH3 




140 


-SO2CH3 
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CH2 


CH3 


phenyl 


CH2 


H 


phenyl 


CH2 


F 


amidino 


CH2 


CH3 


amidino 


CH2 


H 


amidino 


0 


H 


2 - sulfonamidopheny 1 


0 


F 


2 - sul f onamidopheny 1 


0 


CH3 


2 - sul fonamidopheny 1 


0 


F 


2 -CF3 -phenyl 


0 


CH3 


2 -CF3 -phenyl 


0 


H 


2 -CF3 -phenyl 


0 


F 


phenyl 


0 


CH3 


phenyl 


0 


H 


phenyl 


0 


F 


aioidino 


0 


CH3 


amidino 


0 


H 


amidino 


0 


H 


2-sulfonaniidophenyl 


0 


F 


2 - sul £ onamidopheny 1 


0 


CH3 


2-sul£onainidophenyl 


0 


F 


2 -CF3 -phenyl 


0 


CH3 


2 -CF3 -phenyl 


0 


H 


2 -CF3 -phenyl 


0 


F 


phenyl 


0 


CH3 


phenyl 


0 


H 


phenyl 


0 


F 


amidino 


0 




amidino 


0 


H 


amidino 


0 


F 


2 -sulf onamidophenyl 


0 


CH3 


2 - sulf onamidopheny 1 


0 


F 


2 -CF3 -phenyl 


0 


CH3 


2 -CF3 -phenyl 


0 


H 


2 -CF3 -phenyl 


0 


F 


phenyl 


0 


CH3 


phenyl 


0 


H 


phenyl 


0 


F 


amidino 
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141 -SO2CH3 1 0 CH3 amidino 

142 -SO2CH3 1 O H amidino 
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5 


m 


R 


-_n 


z 


R* 


P 




1 


-C02Me 


0 


0 


H 


2 -sulf onamidophenyl 




2 


-C02Me 


0 


0 


F 


2 - sul f onamidophenyl 




3 


-C02lfe 


0 


0 


CH3 


2 -sul fonainidophenyl 




4 


-C02Me 


0 


0 


F 


2 -CF3 -phenyl 


10 


5 


-C02Me 


0 


0 


CH3 


2 -CF3 -phenyl 




6 


-C02Me 


0 


0 


H 


2 -CF3 -phenyl 




7 


-C02Me 


0 


0 


F 


phenyl 




8 


-C02Me 


0 


0 


CH3. 


phenyl 




9 


-C02Me 


0 


0 


H 


phenyl 


15 


10 


-C02Me 


0 


0 


F 


amidino 




11 


-C02Me 


0 


0 


CHj 


amidlno 




12 


-C02Me 


0 


0 


H 


amidino 




13 


-CH2C»le 


0 


0 


H 


2 - sul f onamidophenyl 




14 


-CH20Me 


0 


0 


F 


2 -me thy laminosul f ony 1 - 


20 












phenyl 




15 


-CH20Me 


0 


0 


CH3 


2 - sulfonamidopheny 1 




16 


-CH20Me 


0 


0 


F 


2 -CF3 -phenyl 




17 


-CH20Me 


0 


0 


CH3 


2-CF3-phenyl 




18 


-CH20Me 


0 


0 


H 


2 -CF3 -phenyl 


25 


19 


-CHaOMe 


0 


0 


F 


phenyl 




20 


-CH2(»Ie 


0 


0 


CH3 


phenyl 




21 


-CH2QMe 


0 


0 


H 


phenyl 




22 


-CH20Me 


0 


0 


F 


amidino 




23 


-CH20Me 


0 


0 


CH3 


amidino 


30 


24 


-CH20Me 


0 


0 


H 


amidino 




25 


-SO2CH3 


0 


0 


H 


2 - sul f onamidophenyl 




26 


-SO2CH3 


0 


0 


F 


2-sulfoixamidophenyl 




27 


-S02C3i3 


0 


0 


CH3 


2 - sul £ onamidophenyl 




28 


-SO2CH3 


0 


0 


F 


2 -CF3 -phenyl 


35 


29 


-SO2CH3 


0 


0 


CH3 


2 -CF3 -phenyl 
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30 


-SO2CH3 


0 


0 


31 


-SO2CH3 


0 


0 


32 


-SO2CM3 


0 


0 


33 




A 
U 


0 


34 


-SO2CH3 


0 


0 


35 


-SO2CH3 


0 


0 


36 


-SO2CH3 


0 


0 


37 


-C02Me 


1 


0 


38 


-C02Me 


1 


0 


39 


-C02Me 


1 


0 


40 


-C02Me 


1 


0 


41 


-COjMe 


1 


0 


42 


-C02Me 


1 


0 


43 


-COaMe 


1 


0 


44 


-C02Me 


1 


0 


45 


-COaMe 


1 


0 


46 


-C02Me 


1 


0 


47 


-C02Me 


1 


0 


48 


-C02Me 


1 


0 


49 


-CH20Me 


1 


0 


50 


-CH2CIMe 


1 


0 



25 



30 



35 



51 


-CHaCMe 


1 


0 


52 


-CHaOMe 


1 


0 


53 


-CH20Me 


1 


0 


54 


-CH2QMe 


1 


0 


55 


-CH20Me 


1 


0 


56 


-CH20Me 


1 


0 


57 


-CH2C»fe 


1 


0 


58 


-CH20Me 


1 


0 


59 


-CH2C»le 


1 


0 


60 


-CH20Me 


1 


0 


61 


-SO2CH3 


1 


0 


62 


-SO2CH3 


1 


0 


63 


-SO2CH3 


1 


0 


64 


-SO2CH3 


1 


0 


65 


-SO2CH3 


1 


0 



H 2 -CF3 -phenyl 

^ phenyl 

CH3 phenyl 

K phenyl 

F amidino 

CH3 amidino 



H amidino 
H 2 -me thy laminosul f onyl - 
phenyl 

F 2-sulfonaniidophenyl 
CH3 2 -sulf onamidophenyl 



F 2 -CF3 -phenyl 

CH3 2 -CF3 -phenyl 

H 2 -CF3 -phenyl 

F phenyl 

CH3 phenyl 

H phenyl 

F amidino 

CH3 amidino 

H amidino 



2 - sulf onamidophenyl 
2 -me thy laminosulf onyl - 
phenyl 



CH3 2 -sulf onamidophenyl 



F 


2 -CF3 -phenyl 


CH3 


2 -CF3 -phenyl 


H 


2 -CF3 -phenyl 


F 


phenyl 


CH3 


phenyl 


H 


phenyl 


F 


amidino 


CH3 


amidino 


H 


amidino 


H 


2 -sulf onamidophenyl 


F 


2 -sul f onamidophenyl 


CH3 


2 -sulf onamidophenyl 


F 


2 -CF3 -phenyl 



CH3 2 -CF3 -phenyl 
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66 


-SO2CH3 


1 


0 


H 


2 -CF3 -phenyl 


67 


-SO2CH3 


1 


0 


F 


phenyl 


68 


-SO2CH3 


1 


0 . 


CH3 


phenyl 


69 


-SO2CH3 


1 


0 


H 


phenyl 


70 


-SO2CH3 


1 


0 


F 


amidino 


71 


-SO2CH3 


1 


0 


CH3 


amidino 


72 


-SO2CH3 


1 


0 


H 


amidino 
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10 



15 



20 



25 



30 
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Table 10 



H2N^NH 







J 


Y 


1 


SOgMe 


CH2 


CH 


2 


SOjMe 


CH2 


CH 


3 


S02Me 


CH2 


CH 


4 


S02Me 


CH2 


AN 


5 


S02He 


CHp 


AN 


6 


S02Me 


CHo 


N 


7 


SOzMe 


CHo 




8 


SOzMe 


CH^ 




9 


S02Me 


CH2 


CF 


10 


S02Me 


CH2 


CCl 


11 


S02Me 


CH2 


CCl 


12 


S02He 


CH2 


CCl 


13 


S02Me 


0 


CH 


14 


S02Me 


0 


CH 


15 


S02Me 


0 


CH 


16 


SOjMe 


0 


N 


17 


S02Me 


0 


N 


18 


S02Me 


O 


N 


19 


S02Me 


0 


CF 


20 


S02Me 


0 


CF 


21 


S02Me 


0 


CF 


22 


S02Me 


0 


CCl 


23 


S02Me 


0 


CCl 


24 


S02Me 


0 


CCl 


25 


C02Me 


CH2 


CH 


26 


C02Me 


CHa 


CH 


27 


C02Me 


CH2 


CH 


28 


C02Me 


CH2 


N 



2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2- ( trif luoromethyl ) phenyl 
2 - (aminosulfonyl ) phenyl 
2- (methylsulf onyl ) phenyl 
2- (trifluoromethyl) phenyl 
2 - ( aminosulfonyl ) phenyl 
2 - (methylsulf onyl ) phenyl 
2- (trif luoromethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2- (methylsulf onyl) phenyl 
2 - ( trifluoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl) phenyl 
2- (trifluoromethyl) phenyl 
2 - ( aminosulfonyl ) phenyl 
2- (methylsulfonyl) phenyl 
2- (trifluoromethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( tr i f luoromethyl ) phenyl 
2 - ( aminosul f onyl ) phenyl 
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29 


C02Me 


CH2 


N 


2- 


(mechylsul f onyl ) phenyl 




30 


C02Me 


CH2 


N 


2- 


( tr i f luoromethyl ) phenyl 




31 


C02Me 


CH2 


CF 


2- 


(aminosulf onyl ) phenyl 




32 


C02Me 


CH2 


CF 


2- 


(methylsul f onyl ) phenyl 


5 


33 


C02Me 


CH2 


CF 


2- 


{ trif luoromethyl ) phenyl 




34 


C02Me 


CH2 


CCl 


2- 


(aminosulfonyl ) phenyl 




35 


C02Me 


CH2 


CCl 


2- 


(methyl sulf onyl ) phenyl 




36 


C02Me 


CH2 


CCl 


2- 


{ trif luoromethyl ) phenyl 




37 


C02Me 


0 


CH 


2- 


( aminosul f ony 1 ) phenyl 


10 


38 


C02Me 


0 


CH 


2- 


(roethylsulf onyl ) phenyl 




39 


C02Me 


0 


CH 


2- 


( trif luoromethyl ) phenyl 




40 


C02Me 


0 


N 


2- 


( aminosul f onyl ) phenyl 




41 


C02Me 


0 


N 


2- 


(methylsul f onyl ) phenyl 




42 


C02Me 


0 


N 


2- 


( trif luoromethyl ) phenyl 


15 


43 


C02Me 


0 


CF 


2- 


(aminosulf onyl ) phenyl 




44 


C02Me 


0 


CF 


2- 


(methylsul f onyl ) phenyl 




45 


C02Me 


0 


CF 


2- 


( trif luoromethyl ) phenyl 




46 


C02Me 


0 


CCl 


2- 


(aminosulfonyl ) phenyl 




47 


C02Me 


0 


CCl 


2- 


(methyl sulf onyl ) phenyl 


20 


48 


C02Me 


0 


CCl 


2- 


( trif luoromethyl ) phenyl 




49 


COCH3 


CH2 


CH 


2- 


( aminosul f onyl ) phenyl 




50 


COCH3 


CH2 


CH 


2- 


(roethylsulf onyl ) phenyl 




51 


COCH3 


CH2 


CH 


2- 


( trif luoromethyl ) phenyl 




52 


COCH3 


CH2 


N 


2- 


(aminosulfonyl ) phenyl 


25 


53 


COCH3 


CH2 


N 


2- 


(methylsulf onyl ) phenyl 




54 


COCH3 


CH2 


N 


2- 


( trif luoromethyl ) phenyl 




55 


ccxni3 


CH2 


CF 


2- 


( aminosul f ony 1 ) phenyl 




56 


COCH3 


CH2 


CF 


2- 


(methylsul f onyl ) phenyl 




57 


COCH3 


CH2 


CF 


2- 


( tri f luoromethyl ) phenyl 


30 


58 


COCH3 


CH2 


CCl 


2- 


( aminosulfonyl ) phenyl 




59 


COCH3 


CH2 


CCl 


2- 


(methylsulf onyl ) phenyl 




60 


COCH3 


CH2 


CCl 


2- 


( tri f luoromethyl ) phenyl 




61 


COCH3 


0 


CH 


2- 


( aminosulfonyl ) phenyl 




62 


COCH3 


0 


CH 


2- 


(methylsulf onyl ) phenyl 


35 


63 


COCH3 


0 


CH 


2- 


I tri f luoromethyl ) phenyl 




64 


COCH3 


0 


N 


2- 


[aminosulfonyl ) phenyl 




65 


COCH3 


0 


N 


2- 


[methylsulf onyl ) phenyl 




66 


COCH3 


0 


N 
137 


2- 


( trif luoromethyl ) phenyl 
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67 
68 
69 
70 
5 71 
72 
73 
74 
75 

10 76 
77 
78 
79 
80 

15 81 
82 
83 
84 
85 

20 86 
87 
88 
89 

90 

25 91 
92 
93 
94 
95 

30 96 
97 
98 
99 

100 
35 101 
102 
103 
104 




COCH3 


0 


CP 


COCH3 


0 


CF 


ccx:h3 


0 


CF 


C0CH3 


0 


CCl 


COCH3 


0 


CCl 


C0CH3 


0 


CCl 


CH3 


CH2 


CH 


CH3 


CH2 


CH 


CH3 


CH2 


CH 


CH3 


CH2 


N 


CH3 


CH2 


N 


CH3 


CH2 


N 


CH3 


CH2 


CF 


CH3 


CH2 


CF 


C3i3 


CH2 


CF 


CH3 


CH2 


CCl 


CH3 


CH2 


CCl 


CH3 


CH2 


CCl 


CH3 


0 


CH 


CH3 


0 


CH 


CH3 


0 


CH 


CH3 


0 


N 


CH3 


0 


N 


CH3 


0 


N 


CH3 


0 


CF 


CH3 


0 


CF 


CH3 


0 


CF 


CH3 


0 


CCl 


CH3 


0 


CCl 


CH3 


0 


CCl 


CH2Ph 


Ctt2 


CH 


CH2Ph 


CH2 


CH 


CH2Ph 


CH2 


CH 


CH2Ph 


CH2 


N 


CH2Ph 


CH2 


N 


CH2Ph 


CH2 


N 


CH2Ph 


CH2 


CF 


CH2Ph 


CH2 


CF 
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2- (aminosulf onyl ) phenyl 
2- (methylsulfonyl) phenyl 
2- ( tri f luoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl ) phenyl 
2- ( tri f luoromethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylsulfonyl ) phenyl 
2- ( tri f luoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl ) phenyl 
2- ( trif luoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl ) phenyl 
2- (trif luoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl ) phenyl 
2- (trif luoromethyl) phenyl 
2- (aminosulf onyl) phenyl 
2- (methylsulfonyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( trif luoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl )phenyl 
2- (trif luoromethyDphenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl ) phenyl 
2 - { trif luoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2 - (me thylsul f ony 1 ) phenyl 
2 - ( trif luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2 - (methylsul f onyl ) phenyl 
2- (trif luoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2 - (methylsul f onyl ) phenyl 
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105 


CH2Ph 


CH2 


CF 


2- 


( tr i f luqromethyl ) phenyl 




106 


CH2Ph 


CH2 


CCl 


2- 


( amino sul f onyl ) phenyl 




107 


CHaPh 


CH2 


CCl 


2- 


(methylsulfonyl ) phenyl 




108 


CH2Ph 


CH2 


CCl 


2- 


( trif luoromethyl ) phenyl 


5 


109 


CH2Ph 


0 


CH 


2- 


( aminosulfonyl ) phenyl 




110 


CH2Ph 


0 


CH 


2- 


(methylsulfonyl ) phenyl 




111 


CH2Ph 


0 


CH 


2- 


( trif luoromethyl ) phenyl 




112 


CH2Ph 


0 


N 


2- 


(aminosulfonyl) phenyl 




113 


CH2Ph 


0 


N 


2- 


(methylsul f onyl ) phenyl 


10 


114 


CH2Ph 


O 


N 


2- 


( trif luoromethyl ) phenyl 




115 


CH2Ph 


0 


CF 


2- 


( aminosul f ony 1 ) phenyl 




116 


CH2Ph 


0 


CF 


2- 


(methylsulfonyl ) phenyl 




117 


CH2Ph 


0 


CF 


2- 


( trif luoromethyl ) phenyl 




118 


CH2Ph 


0 


CCl 


2- 


( aminosul f onyl ) phenyl 


15 


119 


CH2Ph 


0 


CCl 


2- 


(methylsulfonyl ) phenyl 




120 


CH2Ph 


0 


CCl 


2- 


( trif luoromethyl ) phenyl 




121 


H 


CH2 


CH 


2- 


( aminosul f onyl ) phenyl 




122 


H 


CH2 


CH 


2- 


(methylsulfonyl ) phenyl 




123 


H 


CH2 


CH 


2- 


( trif luoromethyl ) phenyl 


20 


124 


H 


CH2 


N 


2- 


(aminosulfonyl ) phenyl 




125 


H 


CH2 


N 


2- 


(methylsulfonyl ) phenyl 




126 


H 


CH2 


N 


2- 


( trif luoromethyl ) phenyl 




127 


H 


CH2 


CF 


2- 


( aminosulfonyl ) phenyl 




128 


H 


CH2 


CF 


2- 


(methylsulfonyl ) phenyl 


25 


129 


H 


CH2 


CF 


2- 


( trif luoromethyl ) phenyl 




130 


H 


CH2 


CCl 


2- 


(aminosulfonyl ) phenyl 




131 


H 


CH2 


CCl 


2- 


(methylsulfonyl ) phenyl 




132 


H 


CH2 


CCl 


2- 


( trif luoromethyl ) phenyl 




133 


H 


0 


CH 


2- 


( aminosulfonyl ) phenyl 


30 


134 


H 


0 


CH 


2- 


(methylsulfonyl ) phenyl 




135 


H 


0 


CH 


2- 


( trif luoromethyl ) phenyl 




136 


H 


0 


N 


2- 


( aminosul f onyl ) phenyl 




137 


H 


0 


N 


2- 


(methylsulfonyl ) phenyl 




138 


K 


0 


N 


2- 


( tri f luoromethyl ) phenyl 


35 


139 


H 


0 


CF 


2- 


( aminosul f onyl ) phenyl 




140 


H 


0 


CF 


2- 


(methylsulfonyl ) phenyl 




141 


H 


0 


CF 


2- 


( trif luoromethyl ) phenyl 




142 


H 


0 


CCl 


2- 


(aminosulfonyl ) phenyl 



139 
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"3 H 0 CCl 2- (methylsulfonyl) phenyl 

H 0 CCl 2- (trifluoromethyl) phenyl 



140 
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Table 11 

R 

NH 



g2E! 


P 

1\ 




Y 






X 




v-n2 


PH 


2- 




'*> 




v»**2 


PH 


2- 


fmo^l^Vfl Gill ^r%n\/1 






v«n2 


PH 




\ C>X UWX UXIIC wllj^ X t ^UClijf X 


A 




vn2 


N 




\ GUUXXXwOUX ^ wAijr X / ^IXCllj^X 


D 




un2 






\ illC UXij^ X d WlX X Vi/liy X / ^LlKSllYX 


c. 
O 




v»**2 




2- 


\ l»X X X X UUrx L.Xlj^ X / J^lItSiljf X 


n 
1 




v-n2 


PF 


2- 


V€UUXXiv^sUXi.Wlijf^X / ^IlcXlj^X 


Q 

o 




cn2 


PP 


2- 


i^iij^Xtd uxxuiiy X / ^iitsiiyx 


Q 




PH** 
L>n2 


PTT 


2- 


f^T^T f 1 llrtT*OTIIOfr'1l\7l \ T^Vl on vrl 

V wx xxxuux uiiidviiy X / ^iigiij^x 




0W2"C 


PWo 

V— *X2 


PPl 




\ OLAUXAlwO lAX X wlljf X / ^XXCilJ^X 






wn2 


PPl 


2- 


\ llIC ^**jf X O U X X \^kAjf X / ^lidAj^ X 




0^21^*^ 


PHo 


PPl 


2- 


\ ^X X X XUwX WUIC ^Aljf X / ^tX^X*jf X 




ow2*^«s 




CH 


2- 


\ QUilXX*WO WfcX X\^*Jjr X / hMAwAl V X 


14 




b 


CH 


2- 


f metVivlsul f onvl i ohGiivl 


15 




0 


CH 


2- 


[ trif luoiTomethvl ) nlienvl 

\ ^ ^ A V^AIIW ^ / ^i^AAWiA AJ^ ^ 


16 




0 


N 


2- 


( aiftinosulf onvl ) ohenvl 


17 


S02Me 


0 


N 


2- 


{ me^hvlsul f onvl ) ohenvl 


18 


. S02Me 


0 


N 


2- 


( trif luoromethyl ) phenyl 




wVi/2'-'Ac 


o 


CF 


2- 


\ CUIIXAAWO VAX X^yXAj^ X / J^XAwAAj^ X 


20 


S02Me 


0 


CF 


2- 


(methylsulfonyl ) phenyl 


21 


S02Me 


0 


CF 


2- 


( trifluorome thyl ) phenyl 


22 


S02Me 


0 


CCl 


2- 


( aminosulfonyl ) phenyl 


23 


S02Me 


0 


CCl 


2- 


(methyl sul fonyl ) phenyl 


24 


S02Me 


0 


CCl 


2- 


( trifluoromethyl ) phenyl 


25 


C02Me 


CH2 


CH 


2- 


( aminosulfonyl ) phenyl 


26 


C02Me 


CH2 


CH 


2- 


(methylsul fonyl ) phenyl 


27 


C02Me 


CH2 


CH 


2- 


( trifluoromethyl ) phenyl 


28 


C02Me 


CH2 


N 


2- 


( aminosul fonyl ) phenyl 


29 


C02Me 


CH2 


N 


2- 


(methylsulfonyl ) phenyl 


30 


C02Me 


CH2 


N 
141 


2- 


( trifluoromethyl ) phenyl 
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31 C02Me CH2 

32 C02Me CH2 

33 C02Me CH2 

34 C02Me CH2 
5 35 C02Me CH2 

36 C02Me CH2 

37 C02Me 0 

38 C02Me o 

39 C02Me o 
10 40 C02Me 0 

41 C02Me O 

42 C02Me O 

43 C02Me O 

44 C02Me O 



C02Me 0 

C02Me O 

C02Me 0 

C02Me o 

COCH3 CH2 

COCH3 CH2 



51 


COCH3 


CH2 


52 


CCICH3 


CH2 


53 


COCH3 


CH2 


54 


COCH3 


CH2 


55 


COCH3 


CH2 


56 


COCH3 


CH2 


57 


COCH3 


CH2 


56 


COCH3 


CH2 


59 


COCH3 


CH2 


60 


COCH3 


CH2 


61 


COCH3 


0 


62 


COCH3 


0 


63 


COCH3 


0 


64 


COCH3 


0 


65 


COCH3 


0 


66 


COCH3 


0 


67 


COCH3 


0 


68 


COC3i3 


0 



CF 


2- { aminosul f ony 1 ) phenyl 


CF 


2- (methylsulfonyl) phenyl 


CF 


2 - ( trif luorome thyl ) phenyl 


CCl 


2 - (aminosulf onyl ) phenyl 


CCl 


2 - (methylsulfonyl ) phenyl 


CCl 


2- (trifluoromethyl) phenyl 


CH 


2 - ( aminosul f ony 1 ) phenyl 


CH 


2- (methylsulfonyl)phenyl 


CH 


2 - ( tr i f luorome thyl ) phenyl 


N 


2- (aminosulfonyl) phenyl 


N 


2- (methylsulfonyl) phenyl 


N 


2- ( trifluoromethyl ) phenyl 


CF 


2- (aminosulfonyl ) phenyl 


CF 


2- (methylsulfonyl) phenyl 


CF 


2 - ( tr i f luorome thy 1 ) phenyl 


CCl 


2 - ( aminosulfonyl ) phenyl 


CCl 


2 - (methylsulfonyl ) phenyl 


CCl 


2 - ( tr i f luoromethyl ) phenyl 


CH 


2- (aminosulfonyl) phenyl 


CH 


2- (methylsulfonyl ) phenyl 


CH 


2- ( trifluoromethyl ) phenyl 


N 


2- (aminosulfonyl) phenyl 


N 


2- (methylsulfonyl) phenyl 


N 


2 - ( trif luorcanethyl ) phenyl 


CF 


2 - ( aminosulfonyl ) phenyl 


CF 


2- (methylsulfonyl) phenyl 


CF 


2 - ( tri f luoromethyl ) phenyl 


CCl 


2- (aminosulfonyl ) phenyl 


CCl 


2- (methylsulfonyl ) phenyl 


CCl 


2 - ( tri f luoromethyl ) phenyl 


CH 


2 - ( aminosul f onyl ) phenyl 


CH 


2 - (methylsulfonyl ) phenyl 


CH 


2- ( trifluoromethyl ) phenyl 


N 


2- (aminosulfonyl) phenyl 


N 


2 - (methylsulfonyl ) phenyl 


N 


2 - ( trifluoromethyl ) phenyl 


CF 


2 - ( aminosul f ony 1 ) phenyl 


CF 


2 - (methylsulfonyl ) phenyl 
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69 


CC1CH3 


0 


CF 


70 


COCH3 


0 


CCl 


71 


COCH3 


0 


CCl 


72 


COCH3 


0 


CCl 


73 


CH3 


CH2 


CH 


74 


CH3 


CH2 


CH 


75 


CH3 


CH2 


CH 


76 


CH3 


CH2 


N 


77 


CH3 


CH2 


N 


78 


CH3 


CH2 


N 


79 


CH3 


C3J2 


CF 


80 


CH3 


CH2 


CF 


81 


CH3 


CH2 


CF 


82 


CH3 


CH2 


CCl 


83 


CH3 


CH2 


CCl 


84 


CH3 


CH2 


CCl 


85 


CH3 


0 


CH 


86 


CH3 


0 


CH 


87 


CH3 


0 


CH 


88 


CH3 


0 


N 


89 


CH3 


0 


N 


90 


CH3 


0 


N 


91 


CH3 


0 


CF 


92 


CH3 


0 


CF 


93 


CH3 


0 


CF 


94 


CH3 


0 


CCl 


95 


CH3 


0 


CCl 


96 


CH3 


0 


CCl 


97 


CH2Ph 


aj2 


CH 


98 


CH2Ph 


CH2 


CH 


99 


CH2Ph 


CH2 


CH 


100 


CH2Ph 


CH2 


N 


101 


CH2Ph 


CH2 


N 


102 


CH2Ph 


CH2 


N 


103 


CH2Ph 


CH2 


CF 


104 


CH2Ph 


CH2 


CF 


105 


CH2Ph 


CH2 


CF 


106 


CH2Ph 


CH2 


CCl 
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2 - { tr if luoromethy 1 > phenyl 
2- (aminosulf onyl ) phenyl 
2- (methylsulfonyl) phenyl 
2- ( trif luoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2- (trifluoromethyl) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl) phenyl 
2- ( trif luoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( trifluoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( trifluoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl) phenyl 
2- (trifluoromethyl)phenyl 
2- (aminosulfonyl) phenyl 
2 - (methylsulfonyl ) phenyl 
2 - ( trifluoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2 - (methylsulfonyl ) phenyl 
2 - ( trifluoromethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2- (methylsulfonyl) phenyl 
2- (trif luoromethyl) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2 - (me thylsul f onyl ) phenyl 
2- (trif luoromethyl) phenyl 
2" (aminosulfonyl) phenyl 
2 " (methylsulfonyl ) phenyl 
2 - (trif luoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl ) phenyl 
2 - ( trifluoromethyl ) phenyl 
2 - { aminosul f ony 1 ) phenyl 
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107 CH2Ph CH2 

108 CH2Ph CH2 

109 CH2Ph 0 

110 CH2Ph O 
5 111 CH2Ph 0 

112 CH2Ph 0 

113 CH2Ph 0 

114 CH2Ph 0 

115 CH2Ph 0 
10 116 CH2Ph 0 

117 CHaPh 0 

118 CH2Ph 0 

119 CH2Ph 0 

120 CH2R1 0 
15 121 H CH2 

122 H CH2 

123 H CH2 

124 H CH2 

125 H CH2 
20 126 H CH2 

127 H CH2 

128 H CH2 

129 H CH2 

130 H CH2 
25 131 H CH2 

132 H CH2 

133 H 0 

134 H o 

135 H O 
30 136 H 0 

137 H 0 

138 H 0 

139 H 0 

140 H 0 
35 141 H o 

142 H O 

143 H O 

144 H o 



^^rr/US97/14222 

CXri 2- (methylsulfonyl) phenyl ~ 
CCl 2 - ( trif luoromethyl ) phenyl 



CH 2 - ( aminosul f onyl ) phenyl 
CH 2- (methylsulfonyl ) phenyl 
CH 2 - ( tri f luoromethyl ) phenyl 



N 


2 


- ( aminosul f onyl > phenyl 


N 


2 


- (methylsulfonyl) phenyl 


N 


2 


- ( trif luoromethyl ) phenyl 


CF 


2 


- (aminosulfonyl) phenyl 


CF 


2 


- (methylsulfonyl ) phenyl 


CF 


2 


- ( trif luoromethyl ) phenyl 


CCl 


2 


- (aminosulfonyl ) phenyl 


CCl 


2 


- (methylsulfonyl ) phenyl 


CCl 


2 


- ( trif luoromethyl ) phenyl 


CH 


2- 


- ( aminosulfonyl ) phenyl 


CH 


2- 


- (methylsulfonyl ) phenyl 


CH 


2- 


- ( trif luoromethyl ) phenyl 


N 


2- 


- (aminosulfonyl ) phenyl 


N 


2- 


- (methylsulfonyl ) phenyl 


N 


2- 


- ( trif luoromethyl ) phenyl 


CF 


2- 


■ (aminosulfonyl ) phenyl 


CF 


2- 


• (methylsulfonyl) phenyl 


CF 


2- 


• (trifluoromethyl) phenyl 


CCl 


2- 


( aminosulfonyl) phenyl 


CCl 


2- 


(methylsulfonyl ) phenyl 


CCl 


2- 


( trifluoromethyl ) phenyl 


CH 


2- 


(aminosulfonyl ) phenyl 


CH 


2- 


(methylsulfonyl ) phenyl 


CH 


2- 


( trifluoromethyl ) phenyl 


N 


2- 


(aminosulfonyl ) phenyl 


N 


2- 


(methylsulfonyl ) phenyl 


N 


2- 


( trifluoromethyl ) phenyl 


CF 


2- 


(aminosulfonyl) phenyl 


CF 


2- 


(methylsulfonyl ) phenyl 


CF 


2- 


{ trifluoromethyl ) phenyl 


CCl 


2- 


(aminosulfonyl ) phenyl 


CCl 


2- 


(methylsulfonyl ) phenyl 


CCl 


2- 


{ trifluoromethyl ) phenyl 
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R 




Y 




B 








Cn2 


CH 


*> 
2- 


- ( aminosulf onyl ) phenyl 






502^6 


CH2 


CH 


2- 


- (methylsulf onyl) phenyl 




-a 




Cn2 


CH 


2- 


- (tritluoromethyl) phenyl 








Cn2 


N 


2- 


- (aminosulfonyl) phenyl 


1 n 


c 




CH2 


N 


2- 


- (methylsulfonyl) phenyl 




O 




CH2 


N 


2- 


- ( trif luoromethyl ) phenyl 




/ 


su2Me 


CH2 


CF 


2- 


- { aminosul f ony 1 ) phenyl 




Q 
O 


bU2Me 


CH2 


CF 


2- 


- (methylsulfonyl) phenyl 




Q 


bU2We 


CH2 


CF 


2- 


- ( trif luoromethyl ) phenyl 


1 *; 


1 n 


b02£le 


CH2 


CCl 


2- 


" (aminosulfonyl ) phenyl 




1 1 


bU2Me 


Cn2 


CCl 


2- 


• (methylsulfonyl) phenyl 




xz 


bU2NG 


Cn2 


CCl 


2- 


- (trif luoromethyl) phenyl 






aU2^^ 




CH 


•> 


' (aminosulfonyl ) phenyl 




Id 


bV2ne 




CH 


2- 


' (methylsulf onyl) phenyl 


20 


15 




n 






' ( trif luoromethyl ) phenyl 




16 




\J 




^- 


' (aminosulf onyl) phenyl 




X / 


S02Me 


o 


N 


2- 


(methylsulfonyl ) phenyl 




18 


S02Me 


0 


N 


2- 


( tri f luoromethyl ) phenyl 




19 


S02Me 


0 


CF 


2- 


(aminosulfonyl ) phenyl 


25 


20 


S02Me 


0 


CF 


2- 


(methylsulf onyl ) phenyl 




21 


S02Me 


0 


CF 


2- 


( trif luoromethyl ) phenyl 




22 


SOiMe 


0 


CCl 


2- 


(aminosulfonyl ) phenyl 




23 


S02Me 


0 


CCl 


2- 


(methylsulfonyl ) phenyl 




24 


S02Me 


0 


CCl 


2- 


( trif luoromethyl ) phenyl 


30 


25 


C02Me 


CH2 


CH 


2- 


( aminosul f onyl ) phenyl 




26 


C02Me 


CH2 


CH 


2- 


(methylsulfonyl ) phenyl 




27 


C02Me 


CH2 


CH 


2- 


( tri f luoromethyl ) phenyl 




28 


C02Me 


CH2 


N 


2- 


(aminosulfonyl ) phenyl 




29 


C02Me 


CH2 


N 


2- 


(methylsulfonyl ) phenyl 
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30 


CO^Me 


CH2 


N 


31 


C02Me 


CH2 


CF 


32 


C02Me 


CH2 


CF 


33 


C02Me 


CH2 


CF 


5 34 


C02Me 


CH2 


CCl 


35 


C02Me 


CH2 


CCl 


36 


C02Me 


CH2 


CCl 


37 


C02Me 


0 


CH 


38 


C02Me 


0 


CH 


10 39 


C02Me 


0 




40 


C02Me 


0 




41 


C02Me 


0 




42 


C02Me 


0 


N 


43 


C02Me 


0 


CF 


15 44 


C02Me 


0 


CF 


45 


C02Me 


0 




46 


C02Me 


0 


PPT 


47 


COsMe 


0 


CCl 


48 


C02Me 


0 


CCl 


20 49 


COCH3 


CH2 


CH 


50 


COCH3 


CH2 


CH 


51 


COCH3 


CH5 


rni 


52 


COCH2 




N 


53 


ccx:h3 


CHo 


N 


25 54 


COCH3 


CH2 


N 


55 


COCH3 


CH2 


CF 


56 


COCH3 


CH2 


CF 


57 


ccx:3i3 


CH2 


CF 


58 


COCH3 


CH2 


CCl 


30 59 


COCH3 


CH2 


CCl 


60 


COCH3 


CH2 


CCl 


61 


COCH3 


0 


CH 


62 


COCH3 


0 


CH 


63 


COCH3 


0 


CH 


35 64 


COCH3 


0 


N 


■ 65 


COCH3 


0 


N 


66 


COCH3 


0 


N 


67 


COCH3 


0 


CF 
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2- (trifluoromethyl) phenyl" 
2 - { aminosul f onyl ) phenyl 
2- (methylsulf onyl ) phenyl 
2- { trif luoromethyl ) phenyl 
2 - ( aminosul f onyl ) phenyl 
2 - (methylsulf onyl ) phenyl 
2 - ( tr i f luoromethyl ) phenyl 
2 - { aminosul f onyl ) phenyl 
2- {methylsulf onyl) phenyl 
2- (trif luoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulf onyl) phenyl 
2 - ( trif luoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulf onyl ) phenyl 
2 - ( trif luoromethyl ) phenyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylsulf onyl) phenyl 
2- (trif luoromethyl) phenyl 
2 ~ (aminosulfonyl ) phenyl 
2 - (me thylsul f ony 1 ) phenyl 
2- (trif luoromethyl) phenyl 
2 - (aminosulfonyl ) phenyl 
2 - (methylsulf onyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2 - (methylsulf onyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2 - (methylsulf onyl ) phenyl 
2 - ( trif luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2 - (methylsulf onyl ) phenyl 
2 - ( trif luoromethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2- (methylsulf onyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
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68 


ccx:h3 


0 


CF 


2- 


(methylsulf onyl ) phenyl 




69 


C0CH3 


0 


CF 


2- 


( trif luoromethyl ) phenyl 




70 


COCH3 


0 


CCl 


2- 


(aminosulf onyl ) phenyl 




71 


COCH3 


0 


CCl 


2- 


(methylsulfonyl ) phenyl 


5 


72 


COCH3 


0 


CCl 


2- 


( trlfluoromethyl ) phenyl 




73 


CH3 


CH2 


CH 


2- 


( cunlnosulfonyl ) phenyl 




74 


CH3 


CH2 


CH 


2- 


(methylsulfonyl ) phenyl 




75 


CH3 


CH2 


CH 


2- 


( trlfluoromethyl ) phenyl 




76 


CH3 


CH2 


N 


2- 


( aminosulf onyl ) phenyl 


10 


77 


CH3 


CH2 


N 


2- 


(methylsul f onyl ) phenyl 




78 


CH3 


CH2 


N 


2- 


( trlfluoromethyl ) phenyl 




79 


CH3 


CH2 


CF 


2- 


( aminosulf onyl ) phenyl 




80 


CH3 


CH2 


CF 


2- 


(methylsulfonyl ) phenyl 




81 


CH3 


CH2 


CF 


2- 


( trlfluoromethyl ) phenyl 


15 


82 


CH3 


CH2 


CCl 


2- 


( amlnosul f onyl ) phenyl 




83 


CH3 


CH2 


CCl 


2- 


( methyl sulf onyl ) phenyl 




84 


CH3 


CH2 


CCl 


2- 


( trlfluoromethyl ) phenyl 




85 


CH3 


0 


CH 


2- 


( amlnosul f ony 1 ) phenyl 




86 


CH3 


0 


CH 


2- 


(methylsulfonyl ) phexiyl 


20 


87 


CH3 


0 


CH 


2- 


( trl f luoromethyl ) phenyl 




88 


CH3 


0 


N 


2- 


( amlnosul f ony 1 ) phenyl 




89 


CH3 


0 


N 


2- 


(methylsulfonyl ) phenyl 




90 


CH3 


0 


N 


2- 


( trlfluoromethyl ) phenyl 




91 


CH3 


0 


CF 


2- 


(aminosulf onyl ) phenyl 


25 


92 


ai3 


0 


CF 


2- 


(methylsulfonyl ) phenyl 




93 


CH3 


0 


CF 


2- 


( trl f luoromethyl ) phenyl 




94 


CH3 


0 


CCl 


2- 


( amlnosul f ony 1 ) phenyl 




95 


CH3 


0 


CCl 


2- 


(methylsulfonyl ) phenyl 




96 


CH3 


0 


CCl 


2- 


{ trlfluoromethyl ) phenyl 


30 


97 


CH2Ph 


CH2 


CH 


2- 


( aminosulf onyl ) phenyl 




98 


CH2Ph 


CH2 


CH 


2- 


(methylsulfonyl ) phenyl 




99 


CH2Ph 


CH2 


CH 


2- 


( trlfluoromethyl ) phenyl 




100 


CH2Ph 


CH2 


N 


2- 


(aminosulf onyl ) phenyl 




101 


CH2Ph 


CH2 


N 


2- 


(methylsulfonyl ) phenyl 


35 


102 


CH2Ph 


CH2 


N 


2- 


( trlfluoromethyl ) phenyl 




103 


CH2Ph 


CH2 


CF 


2- 


( amlnosul f onyl ) phenyl 




104 


CH2Ph 


CH2 


CF 


2- 


(methylsulfonyl ) phenyl 




105 


CH2Ph 


CH2 


CF 


2- 


( trlfluoromethyl ) phenyl 
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106 CH2Ph CH2 CCl 2- (aminosulfonyl, phenyl 

107 CH2Ph CH2 CCl 2- (ntethylsulfonyl) phenyl 

108 CH2Ph CH2 CCl 2.(trifluoroinethyl)phenyl 
°: ^"2^^ ° 2-(aiainosulfonyl)phenyl 

iio CHjPh 0 CH 2-(inethylsulfonyl)phenyl 

CH2Ph o CH 2-(trifluoroniethyl)phenyl 



112 CH2Ph O 

113 CH2Ph 0 

114 CH2Ph O 



N 2 - ( aminosul f onyl ) phenyl 

N 2- (methylsulfonyl) phenyl 

10 iiq ^ 2-(trifluoroinethyl)phenyl 

CHaPh 0 CF 2-(an.inosulfonyl)phenyl 



CP 2-(methylsulfonyl)phenyl 
CF 2- ( trif luoromethyl ) phenyl 



116 CH2Ph O 

117 CH2Ph 0 

118 CH2Ph 0 CCl 2-(aininosulfonyl)phenyl 

119 CH2Ph 0 CCl 2-(inethylsulfonyl)phenyl 

O CCl 2- (trif luoromethyl) phenyl 

^2 CH 2- (aminosulfonyl) phenyl 

CH 2- (methylsulfonyl) phenyl 
CH 2 - ( tri f luoromethyl ) phenyl 
™2 N 2- (aminosulfonyl) phenyl 

^2 N 2- (methylsulfonyl) phenyl 

^2 N 2- (trifluoromethyl) phenyl 

*^2 CP 2- (aminosulfonyl) phenyl 

CF 2- (methylsulfonyl ) phenyl 
^"2 CF 2- ( trif luorwuethyl) phenyl 

CH2 CCl 2- (aminosulfonyl) phenyl 

CH2 CCl 2-(methylsulfonyl)phenyl 

^2 CCl 2 - ( tri f luoromethyl ) phenyl 

CH 2- (aminosulfonyl) phenyl . 

CH 2-(methylsulfonyl)phenyl 

0 CH 2 - ( tri f luoromethyl ) phenyl 

O N 2 - ( aminosulfonyl ) phenyl 

N 2- (methylsulfonyl ) phenyl 

N 2 - ( trifluoromethyl ) phenyl 

CF 2-(aminosulfonyl)phenyl 

0 CF 2 - (methylsulfonyl ) phenyl 

CF 2 - ( tri f luorome thy 1 ) phenyl 

CCl 2 - ( aminosulfonyl ) phenyl 

CCl 2 - (methylsulfonyl ) phenyl 
148 



15 120 CH2Ph 

121 H 

122 H 

123 H 

124 H 
20 125 H 

126 H 

127 H 

128 H CH2 

129 ' H 
25 130 H 

131 H 

132 H 

133 H o 

134 H o 
30 135 H 

136 H 

137 H 0 

138 H 0 

139 H o 
35 140 H 

141 H 0 

142 H 0 

143 H o 
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CCl 2- ( trif luoromethyl ) phenyl ~ 
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Table 13 

Ft 



Sx# 




J 


V 


1 


SOjMe 


CH2 


CH 


2 


S02Me 


CH2 


CH 


3 


SOjMe 


CH2 


CH 


4 


SOzlfe 


CH2 


N 


5 


S02lle 


CH2 


N 


6 


S02Me 


CH2 


N 


7 


S02Me 


C3J2 


CF 


8 


S02Me 


CH2 


CP 


9 


S02Me 


CH2 


CF 


10 


SOaMe 


CH2 


CCl 


11 


S02Me 


CH2 


CCl 


12 


S02Me 


C3l2 


CCl 


13 


SOjIte 


0 


CH 


14 


SOzMe 


0 


CH 


15 


SC>2Me 


0 


CH 


16 


S02Me 


0 


N 


17 


S02Me 


0 


N 


18 


S02Me 


0 


N 


19 


S02Me 


0 


CF 


20 


SOzMe 


0 


CF 


21 


S02Me 


0 


CF 


22 


S02Me 


0 


CCl 


23 


S02Me 


0 


CCl 


24 


S02Me 


0 


CCl 


25 


C02Me 


CH2 


CH 


26 


C02He 


CH2 


CH 


27 


C02Me 


CH2 


CH 


28 


C02Me 


CH2 


N 



2" (aminosulfonyl) phenyl 
2- (methylsulf onyl ) phenyl 
2- ( trifluoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2- (methylsulf onyl) phenyl 
2 - { tri f luor ome thyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2- (methylsulf onyl) phenyl 
2 - { tr i f luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2- (methylsulf onyl) phenyl 
2- { trifluoromethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylsulf onyl ) phenyl 
2 - ( trifluoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2 - (me thylsulf onyl ) phenyl 
2- 1 trifluoromethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( trifluoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl ) phenyl 
2 - ( trifluoromethyl ) phenyl 
2 • ( aminosulfonyl ) phenyl 
2 • (methylsulfonyl ) phenyl 
2 - ( trifluoromethyl ) phenyl 
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2- (methylsulfonyl) phenyl - 
2 - ( trif luoromethyl ) phenyl 
2- (axninosulfonyl) phenyl 
2 - (methylsulfonyl ) phenyl 
2- (trif luoromethyl) phenyl 
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2 - (methyl sul f ony 1 ) phenyl " 
2 - ( tri f luoromethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( trif luoromethyl ) phenyl 
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2 - (methylsulfonyl ) phenyl 
2 - ( trif luoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2 - (methyl sul fonyl ) phenyl 
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30 


COzMe 


CH2 


N 


2- 


( trif luoromethyl ) phenyl 


31 


C02Me 


CH2 


CF 


2- 


( andnosulf onyl ) phenyl 


32 


C02Me 


CH2 


CF 


2- 


(methylsulfonyl ) phenyl 


33 


C02Me 


CH2 


CF 


2- 


( tr i f luoromethyl ) phenyl 


34 


COaMe 


CH2 


CCl 


2- 


( aminosul f onyl ) phenyl 


35 


C02Me 


CH2 


CCl 


2- 


(methylsulfonyl ) phenyl 


36 


C02Me 


CH2 


CCl 


2- 


( tr i f luoromethyl ) phenyl 


37 


C02Me 


0 


CH 


2- 


(aminosulf onyl ) phenyl 


36 


C02Me 


0 


CH 


2- 


{methylsulfonyl ) phenyl 


39 


C02Me 


0 


CH 


2- 


( trif luoromethyl ) phenyl 


40 


C02Me 


0 


N 


2- 


( aminosulf onyl ) phenyl 


41 


C02Me 


0 


N 


2- 


(methylsulfonyl ) phenyl 


42 


C02Me 


0 


N 


2- 


( tri f luoromethyl ) phenyl 


43 


C02Me 


0 


CF 


2- 


(aminosul f onyl ) phenyl 


44 


C02Me 


0 


CF 


2- 


(methylsulfonyl ) phenyl 


45 


C02Me 


0 


CF 


2- 


( tri f luoromethyl ) phenyl 


46 


C02Me 


0 


CCl 


2- 


( aminosul f onyl ) phenyl 


47 


C02Me 


0 


CCl 


2- 


(methylsulfonyl ) phenyl 


48 


C02Me 


0 


CCl 


2- 


{ trif luoromethyl ) phenyl 


49 


COCH3 


CH2 


CH 


2- 


(aminosulf onyl ) phenyl 


50 


COCH3 


CH2 


CH 


2- 


(methylsulfonyl ) phenyl 


51 


COCH3 


CH2 


CH 


2- 


( trif luoromethyl ) phenyl 


52 


COCMj 


CH2 


N 


2- 


(aminosulf onyl ) phenyl 


53 


COCH3 


CH2 


N 


2- 


(methylsulfonyl ) phenyl 


54 


COCH3 


CH2 


N 


2- 


( trif luoromethyl ) phenyl 


55 


C0C3i3 


CH2 


CF 


2- 


( aminosul f onyl ) phenyl 


56 


cocaJs 


CH2 


CF 


2- 


(methylsulfonyl ) phenyl 


57 


COCH3 


CH2 


CF 


2- 


( trif luoromethyl ) phenyl 


58 


ccx:h3 


CH2 


CCl 


2- 


( aminosulf onyl ) phenyl 


59 


C0CH3 


CH2 


CCl 


2- 


( me thylsul f onyl ) phenyl 


60 


C0CH3 


CH2 


CCl 


2- 


( trif luoromethyl ) phenyl 


61 


COCH3 


0 


CH 


2- 


( aminosulf onyl ) phenyl 


62 


COCH3 


0 


CH 


2- 


(methylsulfonyl ) phenyl 


63 


C0CH3 


0 


CH 


2-( 


trif luoromethyl ) phenyl 


64 


C0CH3 


0 


N 


2-( 


[ aminosul f onyl ) phenyl 


65 


ccxai3 


0 


N 


2-< 


methyl sul f ony 1 ) phenyl 


66 


CCX3J3 


0 


N 


2-( 


trif luoromethyl ) phenyl 


67 


COCH3 


0 


CF 


2-( 


aminosul f onyl ) phenyl 
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68 
69 
70 
71 
5 72 
73 
74 
75 
76 

10 77 
78 
79 
80 

81 

15 82 
83 
84 
85 
86 

20 87 
88 
89 
90 
91 

25 92 
93 
94 
95 
96 

30 97 

98 

99 

100 

101 
35 102 

103 

104 

105 




COCH3 0 CF 

COCH3 O CP 

COCH3 0 CCI 

COCH3 0 cci 

COCH3 0 CCI 

CH3 CH2 CH 

CH3 CH2 CH 

CH3 CH2 CH 

CH3 CH2 N 

CH3 CH2 N 

CH3 CH2 N 

CH3 CH2 CP 

CH3 CH2 CF 

CH3 CH2 CP 

CH3 CH2 CCI 

CH3 CH2 CCI 

CH3 CH2 CCI 

CH3 0 CH 

CH3 o CH 

CH3 O CH 

CH3 O N 

CH3 o N 

CH3. o N 

CH3 0 CP 

CH3 o CF 

CH3 0 CP 

CH3 o CCI 

CH3 0 CCI 

CH3 0 CCI 

CH2Ph CH2 CH 

CH2Ph CH2 CH 

CH2Ph CH2 CH 

CH2Ph CH2 N 

CH2Ph CH2 N 

CH2Ph CH2 N 

CH2Ph CH2 CF 

CH2Ph CH2 CF 

CHgPh CH2 CP 
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2 - (methylsulf onyl ) phenyl " 
2 - ( trif luoromethyl ) phenyl 
2- (aminosulf onyl ) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( trif luoromethyl ) phenyl 
2 - (aminosulf onyl ) phenyl 
2- (methylsulfonyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2 - (methylsulfonyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2 - (methylsulfonyl ) phenyl 
2 - ( tri f luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2- (methylsulfonyl) phenyl 
2- ( trif luoromethyl ) phenyl 
2 - ( aminosul f onyl ) phenyl 
2 - (methylsul f onyl ) phenyl 
2- (trif luoromethyl ) phenyl 
2 - I aminosulfonyl ) phenyl 
2- (methylsulf onyl) phenyl 
2- (trif luorcanethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 
2 - (methylsulfonyl ) phenyl 
2- (trif luoromethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylsulfonyl ) phenyl 
2- (trif luoromethyl ) phenyl 
2 - ( aminosulfonyl ) phenyl 
2- (methylsulfonyl)phenyl 
2 - ( trif luorcanethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2 - (methylsulfonyl ) phenyl 
2 - ( trif luoromethyl ) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2- (methylsulfonyl ) phenyl 
2 - ( trif luoromethyl ) phenyl 
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106 


CH2Ph 


CH2 


CCl 


2- 


( aminosul f onyl ) phenyl 


107 


CH2Ph 


CH2 


CCl 


2- 


( me thy 1 su 1 f onyl ) phenyl 


108 


CH2Ph 


CH2 


CCl 


2- 


( trif luoromethyl ) phenyl 


109 


CH2Ph 


0 


CH 


2- 


( aminosul f onyl ) phenyl 


110 


CH2Ph 


0 


CH 


2- 


(methylsulf onyl ) phenyl 


111 


CH2Ph 


0 


CH 


2- 


( trif luoromethyl ) phenyl 


112 


CH2Ph 


0 


N 


2- 


{ aminosul f onyl ) phenyl 


113 


CH2Ph 


0 


N 


2- 


(methylsulf onyl ) phenyl 


114 


CH2Ph 


0 


N 


2- 


( trif luoromethyl ) phenyl 


115 


CH2Ph 


0 


CP 


2- 


( aminosul f onyl ) phenyl 


116 


CH2Ph 


0 


CP 


2- 


{methylsulf onyl ) phenyl 


117 


CH2Ph 


0 


CP 


2- 


( tri f luoromethyl ) phenyl 


118 


CH2Ph 


0 


CCl 


2- 


(aminosulf onyl ) phenyl 


119 


CH2Ph 


0 


CCl 


2- 


{methylsulf onyl ) phenyl 


120 


CH2Ph 


0 


CCl 


2- 


(trif luoromethyl) phenyl 


121 


H 


CH2 


CH 


2- 


{aminosulf onyl ) phenyl 


122 


H 


CH2 


CH 


2- 


(methylsulf onyl ) phenyl 


123 


H 


CH2 


CH 


2- 


( trif luoromethyl ) phenyl 


124 


H 


CH2 


N 


2- 


(aminosulf onyl ) phenyl 


125 


H 


CH2 


N 


2- 


(methylsul f ony 1 ) phenyl 


126 


H 


CH2 


N 


2- 


( trif luoromethyl ) phenyl 


127 


H 


CH2 


CP 


2- 


(aminosulf onyl ) phenyl 


128 


H 


CH2 


CP 


2- 


(methylsulf onyl ) phenyl 


129 


H 


CH2 


CP 


2- 


( trif luoromethyl ) phenyl 


130 


H 


CH2 


CCl 


2- 


( aminosul f onyl ) phenyl 


131 


H 


CH2 


CCl 


2- 


(methylsulf onyl ) phenyl 


132 


H 


CH2 


CCl 


2- 


( trif luoromethyl ) phenyl 


133 


H 


0 


CH 


2- 


(aminosulf onyl ) phenyl 


134 


H 


0 


CH 


2- 


(methylsulf onyl ) phenyl 


135 


H 


O 


CH 


2- 


( tri f luoromethyl ) phenyl 


136 


H 


0 


N 


2- 


[aminosulf onyl ) phenyl 


137 


H 


0 


N 


2- 


[methylsulf onyl ) phenyl 


138 


H 


0 


N 


2- 


; trif luoromethyl ) phenyl 


139 


H 


0 


CP 


2- 


[ aminosul f onyl ) phenyl 


140 


H 


0 


CP 


2-j 


[methylsulf onyl ) phenyl 


141 


H 


0 


CP 


2-( 


trif luoromethyl ) phenyl 


142 


H 


0 


CCl 


2-( 


aminosulf onyl ) phenyl 


143 


H 


0 


CCl 


2-( 


methylsulf onyl ) phenyl 
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" ° 2-{trifluoroinethyl)phenyl- 
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Table 16 



10 



IS 



20 



25 



30 




Ex# 


R 


J 


Y 




B 


1 


S02Me 


CH2 


CH 


2- 


• (aininosulf onyl ) phenyl 


2 


SOjMe 


CH2 


CH 


2- 


• (methylsul f onyl ) phenyl 


3 


S02Me 


CH2 


CM 


2- 


• < trif luoromethy 1 ) phenyl 


4 


S02Me 


CH2 


N 


2- 


• (aininosulf onyl ) phenyl 


5 


S02He 


CH2 


N 


2- 


■ (methylsulf onyl ) phenyl 


6 


SOaMe 


CH2 


N 


2- 


( trif luoromethyl ) phenyl 


7 


502Me 


CH2 


CF 


2- 


■ ( aminosul f onyl ) phenyl 


8 


S02He 


CH2 


CF 


2- 


(methylsulf onyl ) phenyl 


9 


S02Me 


CH2 


CF 


2- 


( trif luoromethyl ) phenyl 


10 


SOsMe 


CH2 


CCl 


2- 


{ aminosul f onyl ) phenyl 


11 


S02Me 


CH2 


CCl 


2- 


(methylsul f onyl ) phenyl 


12 


S02Me 


CH2 


CCl 


2- 


( trif luoromethyl ) phenyl 


13 


S02Me 


0 


CH 


2- 


(aminosulf onyl) phenyl 


14 


S02Me 


0 


CH 


2- 


(methylsul f onyl ) phenyl 


15 


S02Me 


0 


CH 


2- 


(trif luoromethyl ) phenyl 


16 


S02Me 


0 


N 


2- 


( aminosulf onyl ) phenyl 


17 


S02Me 


0 


N 


2- 


(methylsulf onyl ) phenyl 


18 


SOsMje 


O 


«N 


2- 


( trif luoromethyl ) phenyl 


19 


S02Me 


0 


CF 


2- 


( aminosxil f onyl ) phenyl 


20 


S02Me 


0 


CF 


2- 


(methylsulf onyl ) phenyl 


21 


S02Me 


0 


CF 


2- 


( trif luoromethyl ) phenyl 


22 


S02Me 


0 


CCl 


2- 


( aminosulf onyl ) phenyl 


23 


S02Me 


0 


CCl 


2- 


(methylsulf onyl ) phenyl 


24 


S02Me 


0 


CCl 


2- 


( trif luoromethyl ) phenyl 


25 


C02Me 


CH2 


CH 


2- 


( aminosulf onyl ) phenyl 


26 


COaMe 


CH2 


CH 


2- 


(methylsulf onyl ) phenyl 


27 


C02Me 


CH2 


CH 


2- 


( trif luoromethyl ) phenyl 


28 


C02Me 


CH2 


N 


2- 


(aminosulf onyl ) phenyl 
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V 






29 


C02Me 


CH5 




30 


C02Me 


CH9 




31 


C02Me 


CH2 




32 


C02Me 


CH2 


5 


33 


C02Me 






34 


C02Me 


CH9 




35 


C02Me 


>-*i2 




36 


C02Me 






37 


C02Me 


0 


10 


38 


C02Me 


0 




39 


C02Me 


0 




40 


C02Me 


\j 




41 


C02Me 






42 


C02Me 


0 


15 


43 


C02Me 


0 




44 


C02Me 


0 




45 


C02Me 


r\ 
\J 




46 


COjMe 


w 




47 


C02Me 


0 


20 


48 


C02Me 


0 




49 


COCH3 






50 


COCH3 






51 


COCHs 






52 


COCH3 




25 


53 


COCH3 


CHo 




54 ■ 


COCH3 


CH2 




55 


COCH3 






56 


COCH3 


CH2 




57 


COCH3 




30 


58 


COCH3 






59 


COCH3 


CH2 




60 


COCH3 


UX12 




61 


COCH3 


0 




62 


COCH3 


0 


35 


63 


COCH3 


0 




64 


COCH3 


w 




65 


COCH3 . 


0 




66 


COCH3 


0 
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N 2- (methylsulfonyl) phenyl - 

N 2 - ( tri f luorome thyl ) phenyl 
CF 2 - ( aminosul f ony 1 ) phenyl 

CF 2- (methylsulfonyl ) phenyl 

CF 2 - ( tr if luorome thyl ) phenyl 
CCl 2- (aminosul f ony 1) phenyl 
CCl 2- (methylsulfonyl ) phenyl 
CCl 2- ( tri f luorome thyl ) phenyl 

CH 2 - ( aminosul f onyl ) phenyl 

CH 2- (methylsulfonyl ) phenyl 

CH 2 - ( trif luoromethyl ) phenyl 

N 2 - (aminosul f onyl ) phenyl 

N 2 - (methylsulfonyl ) phenyl 

N 2 - ( trif luoromethyl ) phenyl 

CF 2 - ( aminosul f onyl ) phenyl 

CF 2- (methylsulfonyl) phenyl 

CF 2- ( trif luoromethyl ) phenyl 

CCl 2- ( aminosul f onyl ) phenyl 

CCl 2 - (me thy Isul f ony 1 ) phenyl 

CCl 2 - ( trif luoromethyl ) phenyl 

CH 2 - ( aminosul f onyl ) phenyl 

CH 2- (methylsulfonyl ) phenyl 

CH 2 - ( trif luoromethyl ) phenyl 

N 2 - ( aminosul f ony 1 ) phenyl 

N 2- (methylsulfonyl) phenyl 

N 2- ( trif luoromethyl ) phenyl 

CF 2- (aminosulf onyl ) phenyl 

CF 2 - (methylsulfonyl ) phenyl 

CF 2- ( trif luoromethyl ) phenyl 

CCl 2 - ( aminosulf onyl ) phenyl 

CCl 2- (methylsulfonyl ) phenyl 

CCl 2 - ( trif luorome thyl ) phenyl 

CH 2 - ( aminosul f onyl ) phenyl 

CH 2 - (methylsulfonyl ) phenyl 

CH 2- ( trif luoromethyl ) phenyl 

N 2- (aminosulf onyl ) phenyl 

N 2 - (methylsulfonyl ) phenyl 

N 2 - ( trif luoromethyl ) phenyl 
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67 


COCH3 


0 


CF 


2- 


( aminosulf onyl ) phenyl 




68 


COCH3 


0 


CF 


2- 


(methylsulf onyl ) phenyl 




69 


COCH3 


0 


CF 


2- 


( trif luoromethyl > phenyl 




70 


COCH3 


0 


CCl 


2- 


(aminosulf onyl ) phenyl 


5 


71 


COCH3 


0 


CCl 


2- 


(methylsulf onyl ) phenyl 




72 


COCH3 


0 


CCl 


2- 


( trif luoromethyl ) phenyl 




73 


CH3 


CH2 


CH 


2- 


(aminosulf onyl ) phenyl 




74 


CH3 


CH2 


CH 


2- 


(methylsul f onyl ) phenyl 




75 


CH3 


CH2 


CH 


2- 


( tri f luoromethyl ) phenyl 


10 


76 


CH3 


CH2 


N 


2- 


( amino sul f onyl ) phenyl 




77 


CH3 


CH2 


N 


2- 


(methylsulf onyl ) phenyl 




78 


CH3 


CH2 


N 


2- 


{ trif luoromethyl ) phenyl 




79 


CH3 


CH2 


CF 


2- 


(aminosulf onyl ) phenyl 




80 


CH3 


CH2 


CF 


2- 


(methylsul f onyl ) phenyl 


15 


81 


CH3 


CH2 


CF 


2- 


( trif luoromethyl ) phenyl 




82 


CH3 


CH2 


CCl 


2- 


{ aminosulf onyl ) phenyl 




83 


CH3 


CH2 


CCl 


2- 


(methylsul f onyl ) phenyl 




84 


CH3 


CH2 


CCl 


2- 


( tri f luoromethyl ) phenyl 




85 


CH3 


0 


CH 


2- 


(aminosulf onyl ) phenyl 


20 


86 


CH3 


0 


CH 


2- 


(methylsulf onyl ) phenyl 




87 


CH3 


0 


CH 


2- 


( trif luoromethyl ) phenyl 




88 


CH3 


0 


N 


2- 


( aminosul f onyl ) phenyl 




89 


CH3 


0 


N 


2- 


(methylsulf onyl ) phenyl 




90 


CH3 


0 


N 


2- 


( trif luoromethyl ) phenyl 


25 


91 


CH3 


0 


CF 


2- 


( aminosulf onyl ) phenyl 




92 


CH3 


0 


CF 


2- 


(methylsulf onyl ) phenyl 




93 


CH3 


0 


CF 


2- 


( tri f luoromethyl } phenyl 




94 


CH3 


0 


CCl 


2- 


( aminosul f ony 1 ) phenyl 




95 


CH3 


0 


CCl 


2- 


(methylsulf onyl ) phenyl 


30 


96 


CH3 


0 


CCl 


2- 


( trif luoromethyl ) phenyl 




97 


CH2Ph 


CH2 


CH 


2- 


(aminosulf onyl ) phenyl 




98 


CH2Ph 


CH2 


CH 


2- 


(methylsulf onyl ) phenyl 




99 


CH2Ph 


CH2 


CH 


2- 


( trif luoromethyl ) phenyl 




100 


CH2Ph 


CH2 


N 


2- 


(aminosulf onyl ) phenyl 


35 


101 


CH2Ph 


CH2 


N 


2- 


[methylsulf onyl ) phenyl 




102 


CH2Ph 


CH2 


N 


2" 


[ trif luoromethyl ) phenyl 




103 


CH2Ph 


CH2 


CF 


2- 


( aminosul f ony 1 ) phenyl 




104 


CH2Ph 


CH2 


CF 


2- 


[methylsulf onyl ) phenyl 
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105 
106 
107 

108 
5 109 

110 

111 

112 

113 
10 114 

115 

116 

117 

118 
15 119 

120 

121 

122 

123 
20 124 

125 

126 

127 

128 
25 129 

130 

131 

132 

133 
30 134 
135 
136 
137 
138 
35 139 
140 
141 
142 
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CHaPh 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

CH2Ph 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



CH2 

CH2 

CH2 

CH2 

0 

O 

O 

0 

0 

O 

0 

0 

O 

0 

O 

0 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

0 

O 

0 

0 

0 

0 

0 

0 

0 

0 



CF 
CCl 
CCl 
CCl 
CH 
CH 
CH 
N 
N 
N 
CF 
CF 
CF 
CCl 
CCl 
CCl 
CH 
CH 
CH 
N 
N 
N 
CF 
CF 
CF 
CCl 
CCl 
CCl 
CH 
CH 
CH 
N 
N 
N 
CF 
CF 
CF 
CCl 



2 - ( trif luoromethyl ) phenyl 
2- (aminosulfonyl) phenyl 
2 - (methylsulf onyl ) phenyl 
2- (trifluoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( tri f luorome thyl ) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2- (trifluoromethyl) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( tri f luorome thyl ) phenyl 
2- (aminosulfonyl) phenyl 
2 - (methylsulfonyl ) phenyl 
2" (trifluoromethyl) phenyl 
2 - ( aminosul f ony 1 ) phenyl 
2 - (methylsulfonyl ) phenyl 
2 - (trifluoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2 - (methylsulfonyl ) phenyl 
2- (trifluoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2- (trifluoromethyl) phenyl 
2- (aminosulfonyl) phenyl 
2- (methylsulfonyl) phenyl 
2 - ( trifluoromethyl ) phenyl 
2- (aminosulfonyl ) phenyl 
2- (methylsulfonyl ) phenyl 

2 -( trifluoromethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 
2- (methylsulfonyl) phenyl 
2 - (trifluoromethyl) phenyl 
2 - ( aminosul f onyl ) phenyl 

2- (methylsulfonyl) phenyl 
2 - ( trifluoromethyl ) phenyl 
2 - ( aminosul f onyl ) phenyl 
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143 H O CCl 2- (methylsulfonyl) phenyl 

144 H 0 CCl 2- (trifluoromethyl) phenyl 
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Table 17 



10 



15 



20 



25 



30 




HjK' 'NH 



But 


R 


y 


1 


S02Me 


CH 


2 


S02Me 


CH 


3 


S02He 


CH 


4 


S02)te 


N 


5 


S02Me 


N 


6 


S02Me 


N 


7 


SOaMe 


CP 


8 


S02Me 


CF 


9 


S02Me 


CP 


10 


S02Me 


CCl 


11 


S02Me 


CCl 


12 


S02Me 


CCl 


13 


C02Me 


CH 


14 


C02Me 


CH 


15 


C02Me 


CH 


16 


C02Me 


N 


17 


C02Me 


N 


18 


C02Me 


N 


19 


C02Me 


CF 


20 


COzMe 


CP 


21 


C02Me 


CF 


22 


C02Me 


CCl 


23 


C02Me 


CCl 


24 


C02Me 


CCl 


25 


COCH3 


CH 


26 


COCH3 


CH 


27 


COCH3 


CH 


28 


COCH3 


N 



B 



2 
2 
2 
2 
2 
2 
2 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 
2- 



( aminosulf onyl ) phenyl 
(methylsulf onyl ) phenyl 
( trif luoromethyl ) phenyl 
- (aminosulfonyl) phenyl 
- (methylsulf onyl ) phenyl 

- I trif luoromethyl ) phenyl 

- ( aminosulfonyl ) phenyl 

- (methylsulf onyl ) phenyl 

- ( trif luoromethyl ) phenyl 

- (aminosulfonyl ) phenyl 

- (methylsulf onyl ) phenyl 
" ( trif luoromethyl ) phenyl 

- (aminosulfonyl ) phenyl 

- (methylsulf onyl ) phenyl 

- { trif luoromethyl ) phenyl 

• (aminosulfonyl) phenyl 

• (methylsulf onyl ) phenyl 

• ( trif luoromethyl ) phenyl 
(aminosulfonyl ) phenyl 
(methylsulf onyl ) phenyl 
( trif luoromethyl ) phenyl 
(aminosulfonyl ) phenyl 
(methylsulf onyl ) phenyl 
( trif luoromethyl ) phenyl 
(aminosulfonyl ) phenyl 
(methylsulf onyl ) phenyl 
( tri f luoromethyl ) phenyl 
(aminosulfonyl ) phenyl 
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29 


COCH3 


N 


2- 


(methylsulf onyl ) phenyl 




30 


COCH3 


N 


2- 


{ trif luorome thy 1) phenyl 




31 


cocai3 


CF 


2- 


{ aminosul f onyl ) phenyl 




32 ' 


cocaia 


CF 


2- 


(methylsulf onyl ) phenyl 


5 


33 


C0CH3 


CF 


2- 


( trif luorome thyl ) phenyl 




34 


C0CH3 


CCl 


2- 


( aminosul £onyl ) phenyl 




35 


C0CH3 


CCl 


2- 


(methylsulf onyl ) phenyl 




36 


C0CH3 


CCl 


2- 


( tri f luoromethy 1 ) phenyl 




37 


CH3 


CH 


2- 


( aminosul f onyl ) phenyl 


10 


38 


CH3 


CH 


2- 


(methylsulf onyl ) phenyl 




39 


CH3 


CH 


2- 


( trif luorome thyl ) phenyl 




40 


CH3 


N 


2- 


( aminosul f ony 1 ) phenyl 




41 


CH3 


N 


2- 


(metl^lsulf onyl ) phenyl 




42 


CH3 


N 


2- 


( trif luorome thyl ) phenyl 


15 


43 


CH3 


CF 


2- 


( aminosulf onyl ) phenyl 




44 


CHi 


CF 


2- 


(methylsulf onyl ) phenyl 




45 


CH3 


CF 


2- 


{ trif luorome thyl ) phenyl 




46 


CH3 


CCl 


2- 


( aminosul f ony 1 ) phenyl 




47 


CH3 


CCl 


2- 


(methylsulf onyl ) phenyl 


20 


48 


CH3 


CCl 


2- 


( trif luoromethy 1 ) phenyl 




49 


CH2Ph 


CH 


2- 


{ aminosulf onyl ) phenyl 




50 


CH2Ph 


CH 


2- 


(methylsulf onyl ) phenyl 




51 


CH2Ph 


CH 


2- 


( trifluoromethyl ) phenyl 




52 


CH2Ph 


N 


2- 


( eoninosulf onyl ) phenyl 


25 


53 


CH2Ph 


N 


2- 


(methylsulfonyl ) phenyl 




54 


CH2Ph 


N 


2- 


( trifluoromethyl ) phenyl 




55 


CH2Ph 


CF 


2- 


(aminosulf onyl ) phenyl 




56 


CHzPh 


CF 


2- 


(methylsulfonyl ) phenyl 




57 


CH2Ph 


CF 


2- 


( tr i f luorome thyl ) phenyl 


30 


58 


CH2Ph 


CCl 


2- 


(aminosulf onyl ) phenyl 




59 


CH2Ph 


CCl 


2- 


(methylsulfonyl ) phenyl 




60 


CH2Ph 


CCl 


2- 


( trifluoromethyl ) phenyl 




61 


H 


CH 


2- 


( aminosulf onyl ) phenyl 




62 


H 


CH 


2- 


(methylsulfonyl ) phenyl 


35 


63 


H 


CH 


2- 


( tri f luoromethyl ) phenyl 




64 


H 


N 


2- 


( aminosulf onyl ) phenyl 




65 


H 


N 


2- 


(metl:Vlsulf onyl ) phenyl 




66 


H 


N 


2- 


( trifluoromethyl ) phenyl 
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70 H 
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68 jj 2- (aitiinosulfonyl) phenyl 

69 J, ^ 2- (methylsulfonyl) phenyl 

'~ 2- { trif luoromethyl ) phenyl 



CP 



CCl 2 - ( aminosul f onyl ) phenyl 

72 H 



71 JJ 

CCl 2- (methylsulf onyl ) phenyl 



CCl 2 - ( trif luoromethyl ) phenyl 
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Table 18 



5 


Ex# 


R 


H2N 

Y 


NH 






1 


SOaMe 


CH 


2- 


( aminosulfonyl ) phenyl 




2 


S02Me 


CH 


2- 


(methylsulf onyl ) phenyl 




3 


S02Me 


CH 


2- 


( trifluoromethyl ) phenyl 




4 


S02Me 


N 


2- 


( aminosulfonyl ) phenyl 


10 


5 


S02He 


N 


2- 


(methylsulf onyl ) phenyl 




6 


S02Me 


N 


2- 


( trifluoromethyl ) phenyl 




7 


SOjMe 


CF 


2- 


(aminosulfonyl ) phenyl 




8 


S02Me 


CF 


2- 


(methylsulf onyl ) phenyl 




9 


S02Me 


CF 


2- 


( trifluoromethyl ) phenyl 


15 


10 


S02Me 


CCl 


2- 


(aminosulfonyl ) phenyl 




11 


S02Me 


CCl 


2- 


(methylsulf onyl ) phenyl 




12 


S02lle 


CCl 


2- 


(trifluoromethyl ) phenyl 




13 


C02Me 


CH 


2- 


(aminosulfonyl ) phenyl 




14 


C02Me 


CH 


2- 


(methylsulf onyl ) phenyl 


20 


15 


C02Me 


CH 


2- 


( trif luorcxnethyl ) phenyl 




16 


C02Me 


N 


2- 


(aminosulf onyl)phenyl 




17 


C02Me 


N 


2- 


(methylsulf onyl ) phenyl 




18 


C02Me 


N 


2- 


( trifluoromethyl ) phenyl 




19 


C02Me 


CF 


2- 


(aminosulfonyl ) phenyl 


25 


20 


C02Me 


CF 


2- 


(methylsulf onyl ) phenyl 




21 


C02Me 


CF 


2- 


( trifluoromethyl ) phenyl 




22 


C02He 


CCl 


2- 


( aminosul f onyl ) phenyl 




23 


C02Me 


CCl 


2- 


(methylsulf onyl ) phenyl 




24 


C02Me 


CCl 


2- 


( tri f luorcnnethyl ) phenyl 


30 


25 


COCH3 


CH 


2- 


( aminosul f onyl ) phenyl 




26 


COCH3 


CH 


2- 


(methylsulf onyl ) phenyl 




27 


COCH3 


CH 


2- 


( trifluoromethyl ) phenyl 




28 


COCH3 


N 


2- 


( aminosulfonyl ) phenyl 




29 


COCH3 


N 


2- 


(methylsulf onyl ) phenyl 
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30 
31 
32 
33 
5 34 
35 
36 
37 



40 
41 
42 
43 

15 44 
45 
46 
47 



56 
57 
58 



60 



35 64 



^||^/US97/142Z2 

N 2-(trifluoromethyl,phenyl 

^ ^ 2 - (aminosulf onyl ) phenyl 

COCH3 CF 2- {methylsulf onyl) phenyl 

COCH3 CF 2-(trifluoron,ethyl)phenyl 

2- (aminosulf onyDphenyl 

COCH3 CCI 2-(methylsulfonyl)phenyl 

COCH3 CCI 2-(trifluoroinethyl)phenyl 

CH3 QJ . 



38 2-(aminosulfonyl)phenyl 

10 39 ch' ^ 2-(methylsulfonyl)phenyl 

CH 2 - ( trif luoromethyl ) phenyl 

^ N 2- (aminosulfonyl) phenyl 

^3 N 2-{inethylsulfonyl)phenyl 

^jj^ N 2-(trifluoroinethyl)phenyl 

2 CF 2- (andnosulf onyl) phenyl 



CH3 CF 



50 

51 CH2Ph 
52 



61 H 

62 H 



63 H 



H 



65 H 

66 H 

67 H 



2-(methylsulfonyl)phenyl 
^ 2- ( trif luoromethyl ) phenyl 

3 CCI 2 - ( aminosul f onyl ) phenyl 

48 . 2- (methylsulf onyl) phenyl 

20 49 r«L • 2- (trifluoromethyl) phenyl 



^^^^ ' 2-(aminosulfonyl)phenyl" 
^ 2-(inethylsulfonyl)phenyl 

^ 2- (trifluoromethyl) phenyl 

53 \ 2- (aminosulfonyl) phenyl 

25 54 cHPh 2- (methylsulfonyl) Phenyl 

55 ^ 2- (trifluoromethyl) phenyl 

2 CF 2 - ( aminosul f onyl ) phenyl 

^^^^ ^ 2-(methyl5ulfonyl)phenyl 

"^'2 2-(trifluoromethyl,phenyl 

30 59 Z2 ''''' 2-(aminosulfonyl)phenyl 

CH2Ph CCI 2- (methylsulfonyl) phenyl 



^^^^ CC-"- 2- (trifluoromethyl) phenyl 

CH 2 - ( aminosul f onyl ) phenyl 



CH 2 - (methylsul f onyl ) phenyl 

CH 2 - ( tri f luoromethyl ) phenyl 

N 2 - ( aminosul f onyl ) phenyl 

N 2 - (methylsulfonyl ) phenyl 

N 2 - ( tri f luoromethyl ) phenyl 

CF 2-(aminosulfonyl)phenyl 
174 
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68 H CF 2- (methylsulfonyl)phenyl 

69 H CF 2- (trifluoromethyl) phenyl 

70 H CCl 2- (aminosulfonyl) phenyl 

71 H CCl 2- (methylsulfonyl) phenyl 
5 72 H CCl 2- (trifluoromethyl) phenyl 
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The compounds of this invention are useful as 
anticoagulants for the treatment or prevention of 
thromboembolic disorders in mammals. The term 
5 -thromboembolic disorders- as used herein includes arterial 
or venous cardiovascular or cerebrovascular thromboembolic 
disorders, including, for example, unstable angina, first or 
recurrent myocardial infarction, ischemic sudden death 
transient ischemic attack, stroke, atherosclerosis, venous 
thrombosis, deep vein thrombosis, thrombophlebitis, arterial 
embolism, coronary and cerebral arterial thrombosis 
cerebral embolism, kidney embolisms, and pulmonary ' 
embolisms. The anticoagulant effect of compounds of the 
present invention is believed to be due to inhibition of 
15 factor Xa or thrombin. 

The effectiveness of compounds of the present invention 
as inhibitors of factor Xa was determined using purified 
human factor Xa and synthetic substrate. The rate of factor 
Xa hydrolysis of chromogenic substrate S2222 (Kabi 
Pharmacia. Franklin. OH) was measured both in the absence 
and presence of compounds of the present invention 
Hydrolysis of the substrate resulted in the release of pNA 
which was monitored spectrophotometrically by measuring the 
increase in absorbance at 405 nM. a decrease in the rate of 
absorbance change at 405 nm in the presence of inhibitor is 
indicative of enzyme inhibition. The results of this assay 
are expressed as inhibitory constant, Ki. 

Factor Xa determinations were made in O.io M sodium 

30 tTl'^T 0-20 M NaCl. and 0.5 % 

30 PEG 8000. The Michaelis constant, K„.. for substrate 

hydrolysis was determined at 25«C using the method of 

Lmeweaver and Burk. Values of Ki were determined by 

allowing 0.2-0.5 nM human factor Xa (Enzyme Research 

Laboratories. South Bend. IN) to react with the substrate 

35 (0.20 mM-1 m) in the presence of inhibitor. Reactions were 

allowed to go for 30 minutes and the velocities (rate of 

absorbance change vs time) were measured in the time frame 



20 



25 
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of 25-30 minutes. The following relationship was used to 
calculate Ki values: 

(vo-Vs)/Vs = I/{Ki (1 + S/Km)) 

where : 

5 Vo is the velocity of the control in the absence of 

inhibitor; 

vs is the velocity in the presence of inhibitor; 
I is the concentration of inhibitor; 

Ki is the dissociation constant of the enzyme: inhibitor 

10 complex; 

S is the concentration of substrate; 
Kjn is the Michaelis consteuit. 
Using the methodology described above, a number of ccnnpounds 
of the present invention were found to exhibit a of <1 

15 IM, thereby confirming the utility of the conpoxinds of the 
present invention as effective Xa inhibitors. 

The antithrombotic effect of compounds of the present 
invention can be demonstrated in a rabbit art erio -venous 
(AV) shunt thrombosis model. In this model, rabbits 

20 weighing 2-3 kg anesthetized with a mixture of xylazine (10 
mg/kg i.m.) and ketamine (50 mg/kg i»m.) are used, A 
saline-filled AV shunt device is connected between the 
femoral arterial and the femoral venous ceumulae. The AV 
shxint device consists of a piece of 6-cm tygon tubing which 

25 contains a piece of silk thread. Blood will flow from the 
femoral artery via the AV-shunt into the femoral vein. The 
exposure of flowing blood to a silk thread will induce the 
formation of a significant thrombus. After forty minutes, 
the shunt is disconnected and the silk thread covered with 

30 thrombus is weighed. Test agents or vehicle will be given 

(i.v., i.p., s.c, or orally) prior to the opening of the AV 
shunt. The percentage inhibition of thrombus formation is 
determined for each treatment group. The ID50 values (dose 
which produces 50% inhibition of thrombus formation) are 

35 estimated by linear regression. 

The compounds of fonmila (I) may also be useful as 
inhibitors of serine proteases r notably human thrombin, 
plasma kallikrein and plasmin. Because of their inhibitory 

177 
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action, these compounds are indicated for use in the 
prevention or treatment of physiological reactions, blood 
coagulation and inflammation, catalyzed by the aforesaid 
class of enzymes. Specifically, the compounds have utility 
as drugs for the treatment of diseases arising from elevated 
thrombin activity such as myocardial infarction, and as 
reagents used as anticoagulants in the processing of blood 
to plasma for diagnostic and other commercial purposes 

some compounds of the present invention were shown to 
be direct acting inhibitors of the serine protease thronO^in 
by thezr ability to inhibit the cleavage of small molecule 
substrates by thrombin in a purified system, m vitro 
inhibition constants were determined by the method described 
by Kettner et al. in J. Biol. Chem. 265, 18289-18297 (1990) 
15 herein incorporated by reference, m these assays 

thrombin-mediated hydrolysis of the chromogenic substrate 
S2238 (Helena Laboratories. Beaumont. TX) was monitored 
spectrophotometrically. Addition of an inhibitor to the 
assay mixture results in decreased absorbance and is 
20 indicative of thrombin inhibition. Human thrombin (Enzyme 
Research Laboratories, Inc.. South Bend, IN) at a 
concentration of 0.2 nM in O.io M sodium phosphate buffer 
PH 7.5. 0.20 M NaCl. and 0.5% PEG 6000. was incubated with 
various substrate concentrations ranging from 0.20 to 0 02 
25 mM. After 25 to 30 minutes of incubation, thrombin activity 
was assayed by monitoring the rate of increase in absorbance 
at 405 nm which arises owing to substrate hydrolysis 
inhibition constants were derived from reciprocal plots of 
the reaction velocity as a function of substrate 
concentration using the standard method of Lineweaver and 
Burk^ using the methodology described above, some compounds 
of this invention were evaluated and found to exhibit a Ki 
of less than 5 (im. 

The conpounds of the present invention can be 
administered alone or in combination with one or more 
additional therapeutic agents. These include other anti- 
coagulant or coagulation inhibitory agents, anti-platelet or 



30 
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platelet inhibitory agents, thrombin inhibitors, or 
thrombolytic or fibrinolytic agents. 

. The compoionds are administered to a mammal in a 
therapeutically effective amoiint. By "therapeutically 
5 effective amount** it is meant an amount of a cozipoiind of 
Formula I that, when administered alone or in combination 
with an additional therapeutic agent to a mammal, is 
effective to prevent or ameliorate the thromboembolic 
disease condition or the progression of the disease. 

10 By "administered in combination" or "combination 

therapy" it is meant that the compound of Formula I and one 
or more additional therapeutic agents are administered 
concurrently to the mammal being treated. When administered 
in combination each conponent may be administered at the 

15 same time or sequentially in any order at different points 
in time. Thus, each conponent may be administered 
separately but sufficiently closely in time so as to provide 
the desired therapeutic effect. Other anticoagulant agents 
(or coagulation inhibitory agents) that may be used in 

20 combination with the compounds of this invention include 

warfarin and heparin, as well as other factor Xa inhibitors 
such as those described in the publications identified above 
under Background of the Invention. 

The tern anti-platelet agents (or platelet inhibitory 

25 agents) , as used herein, denotes agents that inhibit 

platelet fiinction such as by inhibiting the aggregation, 
adhesion or grcLnuleir secretion of platelets. Such agents 
include, but are not limited to, the various known 
non-steroidal anti- inflammatory drugs (NSAIDS) such as 

30 aspirin, ibuprofen, naproxen, sulindac, indomethacin, 
mefenamate, droxicam, diclofenac, sulfinpyrazone, and 
piroxicam, including pharmaceutically acceptable salts or 
prodrugs thereof. Of the NSAIDS, aspirin (acetylsalicyclic 
acid or ASA) , and piroxicam aure preferred. Other suitable 

35 anti-platelet agents include ticlopidine, including 
pharmaceutically acceptable salts or prodrugs thereof. 
Ticlopidine is also a preferred compound since it is known 
to be gentle on the gastro-intestinal tract in use. Still 

179 



20 



25 



30 



35 



W09SyD6694 

fl^A;S97/14222 

other .uitabl. Platelet inhibitory agents include Ilb/IIIa 
antagonxets. thr=»boxa„e-A2-receptor antagonisis and 
throi«boxane-A2 -synthetase Inhibitors, as ^11 a, 
Phannaceutically acceptable salts or prodrugs th«:eof 

The ten. thrombin inhibitors (or anti-thro»bin agents) 
as used herein, denotes inhibitors o, the serine prote"e 

^ . thrc«bin-»ediated 
processes, such as throntm-^diated platelet activation 
(that IS. tor exa^le, the aggregation o£ platelets and/or 
. the gr«.ul.r secretion of plae^nogen activator ^^Ib^ !: 
and/or serotonin, and/or fibrin for^tion are disrupt^ , 
nu-^ber of thro^i„ inhibitors are taown to on. of sUU in 
the art and these inhibitors are cont«^lated to be us^ L 
=o»brn,t.o„ with the present co^ounds. Such inhibitors 
xnclude, but are not limited to. boroarginine derivatrvls 
bcropeptrdes, heparins, hirudin and argatroban, inc^I^g' 
Pba^aceutically acceptable salts and prodrugs thereof 
Boroargrnu,e derivatives and boropeptides include N-ac.tyl 

a-amnoboronzc acrd derivatives of lysine, ornithine, 
«ginrne hcoarginine and corresponding isothiouronium 
^ ogs thereof. »e ter» hirudin, as used herein, includes 
suitable derivatives or analogs of hirudin, referred to 
herern as hrrulogs, such as disulfatohirudin. Boropeptide 
thr«b^ i^bitors include co.^unds described in Ket^: 
« al., U.S. Patent No. 5.187,157 and European Pat«,t 
^Ucatron .^blication N».ber 293 eei A2, the disclosures 
sir!; r ^-^-"-^ herein by reference, other 

-^tab e boroarginine derivatives and boropeptide thrc^in 
x^.b.tors xnclude those disclosed in PCT i>pplication 
Publication Number 92/07869 and European m«it Application 
Publication Number 471 «5l a5 , w^cacion 

him.hv < "1.651 A2, the disclosures of v*ich are 

hereby incorporated herein by reference. 

fh, '■"^^'Ttic^ fibrinolytic, agents (or 

thrombolytics or fibrinolytics,, as used herein, denotes 

ViZl T ""^ ''"^^^ ■ i-lude 

tissue Plasminogen activator, anistrn-lase, uroWnase or 

etreptokxnase, including pharmaceutically acceptable salts 
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or prodrugs thereof. The term anistreplase, as used herein, 
refers to anisoylated plasminogen streptokinase activator 
complex, as described, for example, in European Patent 
;^lication No. 028,489, the disclosure of which is hereby 
5 incorporated herein by reference herein. The term 

urokinase, as used herein, is intended to denote both dual 
and single chain urokinase, the latter also being referred 
to herein as prourokinase . 

Administration of the conpounds of Formula I of the 

10 invention in combination with such additional therapeutic 
agent, may afford an efficacy advantage over the compounds 
and agents alone, and may do so while permitting the use of 
lower doses of each. A lower dosage minimizes the potential 
of side effects, thereby providing an increased margin of 

15 safety. 

The compounds of the present invention are also useful 
as standeird or reference compounds, for example as a quality 
standard or control, in tests or assays involving the 
inhibition of factor Xa. Such compounds may be provided in 

20 a commercial kit, for example, for use in pharmaceutical 
research involving factor Xa. For example, a compound of 
the present invention could be used as a reference in an 
assay to coirpare its known activity to a conpound with an 
unknown activity. This would ensure the experimenter that 

25 the assay was being performed properly and provide a basis 
for comparison, especially if the test ccwrpound was a 
derivative of the reference coxnpound. When developing new 
assays or protocols, compotinds according to the present 
invention could be used to test their effectiveness, 

30 The compo\mds of the present invention may also be used 

in diagnostic assays involving factor Xa. For exairple, the 
presence of factor Xa in eoi unknown sanple could be 
determined by addition of chromogenic substrate S2222 to a 
series of solutions containing test saicple and optionally 

35 one of the compounds of the present invention. If 

production of pNA is observed in the solutions containing 
test sample, but no compound of the present invention r then 
one would conclude factor Xa was present. 
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Posaae and FnTTmn nrj-n 
The compounds of this invention can be 
administered in such oral dosage forms as tablets, capsules 
' (each of which includes sustained release or timed release 
formulations), pills, powders, granules, elixirs, tinctures 
suspensions, syrups, and emulsions. They may also be 
administered in intravenous (bolus or infusion) 
intraperitoneal, subcutaneous, or intramuscular 'form all 
using dosage forms well Jcnown to those of ordinary skill in 
the pharmaceutical arts. They can be administered alone 
but generally will be administered with a pharmaceutical' 
carrier selected on the basis of the chosen route of 
administration and standard pharmaceutical practice 

The dosage regimen for the compounds of the present 
invention will, of course, vary depending upon toown 
factors, such as the pharmacodynamic characteristics of the 
particular agent and its mode and route of administration; 
the species, age, sex, health, medical condition, and weight 
of the recipient; the nature and extent of the symptoms; the 
kind of concurrent treatment; the frequency of treatment; 
the route of administration, the renal and hepatic function 
of the patient, and the effect desired. A physician or 
veterinarian can determine and prescribe the effective 
amount of the drug required to prevent, counter, or arrest 
the progress of the thromboembolic disorder. 

By way of general guidance, the daily oral dosage of 
each active ingredient, when used for the indicated effects, 
will range between about 0.001 to 1000 mg/kg of body weight 
preferably between about 0.01 to 100 mg/kg of body weight 
per day, and most preferably between about 1.0 to 20 
n»g/kg/day. Intravenously, the most preferred doses will 
range from about 1 to about 10 mg/kg/minute during a 
constant rate infusion. Compounds of this invention may be 
administered in a single daily dose, or the total daily 
dosage may be administered in divided doses of two. three 
or four times daily. 
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Compounds of this invention can be administered in 
intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using transdermal skin 
patches. When administered in the form of a transdermal 
5 delivery system, the dosage administration will, of course, 
be continuous rather than intermittent throughout the dosage 
regimen. 

The conpounds are typically administered in admixture 
with suitable pharmaceutical diluents, excipients, or 

10 carriers (collectively referred to herein as pharmaceutical 
Ccirriers) suitably selected with respect to the intended 
form of administration, that is, oral tablets, capsules, 
elixirs, syrups and the like, and consistent with 
conventional pharmaceutical practices. 

15 For instance, for oral administration in the form of a 

tablet or capsule, the active drug component can be combined 
with an oral, non- toxic, pharmaceutically acceptable, inert 
carrier such as lactose, starch, sucrose, glucose, methyl 
callulose, magnesium stearate, dicalcium phosphate, calcium 

20 sulfate, mannitol, sorbitol and the like; for oral 

administration in liquid form, the oral drug components can 
be combined with any oral, non-toxic, pharmaceutically 
acceptable inert ccirrier such as ethanol, glycerol, water, 
and the like. Moreover, when desired or necessary, suitable 

25 binders, lubricants, disintegrating agents, and coloring 

agents can also be incorporated into the mixture. Suitable 
binders include starch, gelatin, natural sugeurs such as 
glucose or beta-lactose, com sweeteners, natural and 
synthetic gxrnis such as acacia, tragacanth, or sodium 

30 alginate, carboxymethylcellulose, polyethylene glycol, 

waxes, and the like. Lubricants used in these dosage forms 
include sodium oleate, sodium stearate, magnesium stearate, 
sodium benzoate, sodium acetate, sodium chloride, and the 
like. Disintegrators include, without limitation, starch, 

35 methyl cellulose, agar, bentonite, xanthan gum, and the 



The compounds of the present invention can also be 
administered in the form of liposome delivery systems, such 



like. 
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as sinail unilamellar vesicles, large unilamellar vesicles 
and multUamellar vesicles. Liposomes can be fonned fr!m'a 
varxety of phospholipids, such as cholesterol. stearvl"L! 
or phosphatidylcholines. ^tearylarnxne, 

' „l^>, 'Tk?^' °' '"^^ "^^^"""^ coupled 
w. h soluble polymers as targetable drug carriers. Such 

polio^ers can include polyvinylpyrrolidone, pyran copolymer 
polyhydroxypropylmethacrylamide-phenol. 
10 ^'^^^'^''^^^^^^-P-^-id-Phenol. or polyethyleneoxide- 
10 polylysxne substituted with palmitoyl residues 

Furthermore, the compounds of the present invention may be 
coupled to a class of biodegradable polymers useful in 
achieving controlled release of a drug, for example 
polylactic acid, polyglycolic acid, copoljoners of polylactic 
L5 and polyglycolic acid, polyepsilon caprolactone, polySlo" 
butyrxc acid, polyorthoesters , polyacetals. ^ 
Polydihydropyrans, polycyanoacylates , and crosslinked or 
amphipathic block copolymers of hydrogels. 
0 (Pharmaceutical compositions) suitable for 

0 administration may contain from about 1 milligram to alut 
100 milligrams of active ingredient per dosage unit, m 
these Pharmaceutical compositions the active ingredient will 
ordinarily be present in an amount of about 0.5-95% by 
weight based on the total weight of the composition. 

Gelatin capsules may contain the active ingredient and 
powdered carriers, such as lactose, starch, cellulose 
derivatives, magnesium stearate, stearic acid, and the like 
Similar diluents can be used to make compressed tablets 
Both tablets and capsules can be manufactured as sustained 
• release products to provide for continuous release of 

medication over a period of hours. Conpressed tablets can 
be sugar coated or film coated to mask any unpleasant taste 
and protect the tablet from the atmosphere, or enteric 
coated for selective disintegration in the gastrointestinal 

Liquid dosage forms for oral administration can contain 
coloring and flavoring to increase patient acceptance. 
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In general, water, a suitable oil, saline, aqueous 
dextrose (glucose) , and related sugar solutions and glycols 
such as propylene glycol or polyethylene glycols are 
suitable carriers for parenteral solutions. Solutions for 
5 parenteral administration preferably contain a water soluble 
salt of the active ingredient, suitable stabilizing agents, 
and if necessary, buffer substances. Antioxidizing agents 
such as sodium bisulfite, sodium sulfite, or ascorbic acid, 
either alone or combined, are suitable stabilizing agents. 

10 Also used are citric acid euid its salts and sodium EDTA. In 
addition, parenteral solutions ccm contain preservatives, 
such as benzalkonium chloride, methyl- or propyl -paraben, 
cuid chlorobutanol . 

Suitable pharmaceutical ceurriers are described in 

15 Remington 's Pharmaceutical Sciences. Mack Publishing 
Company, a standard reference text in this field. 

Representative useful pharmaceutical dosage- forms for 
administration of the conpounds of this invention can be 
illustrated as follows: 

20 Cg^pgVil^s 

A large number of unit capsules can be prepared by 
filling standard two-piece hard gelatin capsules each with 
100 milligrams of powdered active ingredient, 150 milligrams 
of lactose, 50 milligrams of cellulose, and 6 milligrams 

25 magnesiuim stearate. 

Soft Gelatin C^Pisuleg 

A mixture of active ingredient in a digestable oil 
such as soybean oil, cottonseed oil or olive oil may be 
prepared and injected by means of a positive displacement 
30 pump into gelatin to form soft gelatin capsules containing 
100 milligrams of the active ingredient. The capsules 
should be washed and dried. 

Tciblets may be prepared by conventional procedures so 
35 that the dosage unit is 100 milligrams of active ingredient, 
0.2 milligrams of colloidal silicon dioxide, 5 milligrams of 
magnesiuim stearate, 275 milligrams of microcrystalline 
cellulose, 11 milligrams of starch and 96.8 milligrams of 
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lactose. AK»ropriate coatings may be applied to increase 
palatability or delay absorption. 

A parenteral con«>osition suitable for acSministration 
by injection may be prepared by stirring 1.5% by weight of 
active ingredient in 10% by volume propylene glycol and 
water. The solution should be made isotonic with sodium 
chloride and sterilized. 

Suspensinn 

An aqueous suspension can be prepared for oral 
administration so that each 5 mL contain 100 mg of finely 
divided active ingredient, 200 mg of sodium carboxymethyl 
cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol 
solution, U.S. P., and 0.025 mL of vanillin. 
15 Where the compounds of this invention are combined with 

other anticoagulant agents, for example, a daily dosage may 
be about 0.1 to 100 milligrams of the compound of Formula I 
and about 1 to 7.5 milligrams of the second anticoagulant, 
per kilogram of patient body weight. For a tablet dosage 
20 form, the compounds of this invention generally may be 

present in an amount of about 5 to 10 milligrams per dosage 
unit, and the second ant i -coagulant in an amount of about 1 
to 5 milligrams per dosage unit. 

Where the conpounds of Formula I are administered in 
25 combination with an anti-platelet agent, by way of general 
guidance, typically a daily dosage may be about 0.01 to 25 
milligrams of the conpound of Formula I and about 50 to 150 
milligrams of the anti-platelet agent, preferably about 0.1 
to 1 milligrams of the compound of Formula I and about 1 to 
30 3 milligrams of antiplatelet agents, per kilogram of patient 
body weight. 

Where the confounds of Formula I are adminstered in 
combination with thrombolytic agent, typically a daily 
dosage may be about 0.1 to 1 milligrams of the compound of 
35 Formula I, per kilogram of patient body weight and, in the 
case of the thrombolytic agents, the usual dosage of the 
throrabolyic agent when administered alone may be reduced by 
about 70-80% when administered with a compound of Formula I. 
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Where two or more of the foregoing second therapeutic 
agents are acSministered with the compound of Formula I, 
generally the amount of each component in a typical daily 
dosage and typical dosage form may be reduced relative to 
5 the usual dosage of the agent when administered alone, in 
view of the additive or synergistic effect of the 
therapeutic agents when administered in combination. 

Particularly when provided as a single dosage unit, the 
potential exists for a chemical interaction between the 

10 combined active ingredients. For this reason, when the 
conpound of Formula I and a second therapeutic agent are 
combined in a single dosage unit they are formulated such 
that although the active ingredients are combined in a 
single dosage unit, the physical contact between the active 

15 ingredients is minimized (that is, reduced). For exaitple, 
one active ingredient may be enteric coated. By enteric 
coating one of the active ingredients, it is possible not 
only to minimize the contact between the combined active 
ingredients, but also, it is possible to control the release 

20 of one of these components in the gastrointestinal tract 
such that one of these components is not released in the 
stomach but rather is released in the intestines. One of 
the active ingredients may also be coated with a material 
which effects a sustained-release throughout the 

25 gastrointestinal tract and also serves to minimize physical 
contact between the combined active ingredients. 
Furthermore, the sustained- released component can be 
additionally enteric coated such that the release of this 
conponent occurs only in the intestine. Still another 

30 approach would involve the formulation of a combination 
product in which the one component is coated with a 
sustained and/or enteric release polymer, and the other 
component is also coated with a polymer such as a low- 
viscosity grade of hydroxypropyl methylcellulose (HPMC) or 

35 other appropriate materials as known in the art, in order to 
further separate the active components. The polymer 
coating serves to form an additional barrier to interaction 
with the other coir^jonent. 
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These as well as other ways of minimizing contact 
between the con?)onents of combination products of the 
present invention, whether administered in a single dosage 
foiTO or administered in separate forms but at the same time 
by the same manner, will be readily apparent to those 
skilled in the art. once armed with the present disclosure. 

Obviously, numerous modifications and variations of the 
present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims, the invention may be practiced 
otherwise that as specifically described herein. 
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WHAT IS CIATMP n ^fg ME W AND DESI RED TO BE SECDRED BY LETTER 
PATENT OF miTTgD STATES IS; 

1. A compound of formula I: 

5 




I 

or stereoisomers or pharmaceutically acceptable salts 
thereof , wherein ; 

10 

one of D and D' is selected from- CN, C (=NR'^)NR3r^, 

NHC{=NR'')NR8r5, NRScH(=NR''), C(0)NR5r5, and {CH2)tNRfiR^ 
and the other is H; 

15 Z is selected from CH2, C=0, CH2C(0), C(0)0, CONH, CH2NH2, 
CH2O, S02r and SO2NH; 

Ji and J2 are independently selected from O and CH2, provided 
that if is 0, then j2 is CH2 and if J2 is O, then 
20 is CH2; 

R is selected from C02R^ CORI, ORI, NR2R2a^ CONR2R2a^ 
S{0)pRi«^,and S(0)pNR2R2a; 

25 RA is selected from H and alkyl; 

R^ is H; 

when and J2 are CH2# then R* and R^ can combine to form a 
30 bond; 

R^ is selected from: 
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H. 

Ci_4 alkyl svibstituted with 0-1 r3, 

C3-6 carbocyclic residue substituted with 0-2 R*. and 
5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, 
atnd S substituted with 0-2 R^; 

Rl« is selected from: 

Ci-4 alkyl substituted with 0-1 r3, 
C3-6 carbocyclic residue substituted with 0-2 and 
5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, 
and S substituted with 0-2 R*; 

15 r2 and R2a are independently selected from H. C1-4 alkyl, and 
phenyl ; 

r2 and R2a may be taken together to form a 5 or 6 membered 

ring substituted with 0-2 R* vdiich may contain from 0-1 
heteroatoms selected" from the group consisting of N, O, 
and S; 



R2a may also be C1.4 alkoxy; 

25 r3 is selected from: 

phenyl substituted with 0-2 R*, and 
5-6 manbered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O. 
and S svibstituted with 0-2 R*; 

30 

A is selected from: 

C3-13 carbocyclic residue substituted with 0-2 R*. and 
5-10 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting of N, 0. and 
35 S substituted with 0-2 R«; 



B is selected from: 

X-y, NR2R2a, C(=NR2)NR2R2a, NR2C(=NR2)NR2R2a, 
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benzyl substituted with 0-2 R^a, 

C3-10 carbocyclic residue substituted with 0-2 R^*, and 
5-10 membered heterocyclic system containing from 1-4 

heteroatoms selected from the group consisting o£ N, 0, and 
5 S substituted with 0-2 R*, provided that B is other than 

tetrazol-5-yl; 

X is selected from C1.4 alkylene, -C(0)-, -C {0)CR2R2a-^ 
-CR2R2ac(0), -S{0)p-, -S (O) pCR^R^a- , «CR2R2as (O)p-, 

10 -S(0)2NR2-, -NR2s(0)2-, -NR2s (O) 2CR2R2a-, 

-CR2R2as(0)2NR2-, -NR2s (Q) 2NR2- , -C(0)NR2., .NR2c(0)-, 
-C(0)NR2CR2R2a,, -NR2c (O) CR2R2a-, -CR2R2ac (0) NR2-, 
-CR2R2aNR2c(0)-, -NR2c(0)0-, -0C(0)NR2-, -Nr2c {0)NR2-, 
-NR2-, -NR2CR2R2a-, -.cR2R2aNR2- , 0, -CR2R2ao-., -OCR2R2a_^ 

15 and S; 

Y is selected from: 

C3-10 carbocyclic residue substituted with 0-2 R^, and 
5-10 membered heterocyclic system containing from 1-4 
20 heteroatoms selected from the group consisting of N, 0, and 
S substituted with 0-2 R^, provided that Y is other than 
t e t razol - 5 -y 1 ; 

R* is selected from OH, {CH2)rOR2, halo, C1.4 allcyl, CN, NO2, 
25 (CH2)rNR2R2a, {CH2 ) rC (0) R2 , NR2C(0)R2a, NR2c (0) NR2R2a, 

CH(=NH)NH2, NHC(=NH)NH2, S02NR2R2a, NR2S02NR2R2a , NR2s02- 
Ci-4 alkyl, NR2s02R5, S{0)pRla, and CF3; 

R^a is selected from OH, halo, C1-4 alkyl, NO2. (CH2) rNR2R2a, 
30 {CH2)rC(0)R2, NR2c(0)R2a, NR2c (0)NR2R2a , CH(=NH)NH2, 

NHC(=NH)NH2, S02NR2R2a, NR2 S02NR2R2a , NR2SO2-C1-4 al)cyl, 
NR2s02R5, S(0)pRi^, and CF3; 

R^ is selected from: 
35 C3-10 carbocyclic residue substituted with 0-2 R^, and 

5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, and 
S substituted with 0-2 R^; 
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r6 is selected from H, OH, (CH2)rOR2, halo, C1J4 alkyl, CN, 
NO2, (CH2)rNR2R2a, (CH2)rC(0)R2, NR2c(0)R2a, 
NR2c(0)NR2R2a, CH(=NH)NH2, NHC{=NH)NH2, S02NR2R2a^- 



R"? is selected from H, OH, Ci^s alkyl, Ci-s alkylcarbonyl , Ci 
6 alkoxy, C1-4 alkoxycarbonyl , Ce-io aryloxy, Ce-io 
aryloxycarbonyl, Ce-io arylmethylcarbonyl , C1-4 
10 alkylcarbonyloxy C1.4 alkoxycarbonyl, Ce-io 

arylcarbonyloxy C1.4 alkoxycarbonyl, Ci.g 
alkylaminocarbonyl, phenylaminocarbonyl , and phenyl Ci-, 
alkoxycarbonyl ; 

15 r8 is selected from H, Ci-e alkyl and ( CH2)n -phenyl ; 

R5 is selected from H, Ci.e alkyl and (CH2)n-phenyl; 

n is selected from 0, 1, 2, and 3; 

20 

m is selected from 0, 1, and 2; 
p is selected from 0, 1, and 2; and, 
25 r is selected from 0, 1, and 2; 

provided that if B is tetrazolyl, R^ is present. 

30 2. A coirpoimd according to Claim 1, wherein the 

coitpound is of formula la: 



5 



NR2s02NR2R2a^ and NR2SO2C1.4 alkyl; 
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la 

or a stereoisomer or pharmaceutically acceptable salt form 
thereof, wherein; 

5 

Z is selected from CH2r C=0, C(0)0, and S02- 



3. A compound according to Claim 2, wherein; 

10 

one of D and D' is C{=NR7)NH2 and the other is H; 

B is selected from:. 
X-y, NR2R2a, 
15 benzyl substituted with 0-2 R^®, 

C3-10 carbocyclic residue substituted with 0-2 R^^, and 
5-10 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, 0, and 
S siabstituted with 0-2 R^, provided that B is other than 
20 tetrazol-5-yl; 



X is selected from C1-4 alkylene, -C{0)-, -C{0)CR2R2a-, 
-CR2R2ac(0), -S(0)p-, -S (0)pCR2R2a- ^ -CR2R2as {0)p-, 
-S(0)2NR2.^ -NR2s(0)2-, -C{0)NR2-, -NR2C(0)-, -NR2-", 
25 -NR2CR2R2a-., -cR^R^aNR^-, O, -CR2R2ao-., and -OCR2R2a-; 

r4 is selected from OH, {CH2)rOR2, halo, C1-4 alkyl, CN, N02r 
{CH2)rNR2R2a, (CH2 ) rC (0) R2 , NR2C(0)R2a, NR2c (0) NR2R2a, 
CH(=NH)NH2, NHC(=NH)NH2, S02NR2R2a, NR2S02NR2R2a, NR2s02- 
30 C1.4 alkyl, S(0)pRi«, and CF3; 
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R4a is selected from OH, halo, Ci-4 alkyl, NO2, <CH2) rNR2R2a^ 
(CH2)rC{0)R2. NR2C(0)R2a, NR2c (0)NR2R2a, CH{=NH)NH2, 
NHC{=NH)NH2. S02NR2R2a, NR2S02NR2R2a, NR2SO2-C1.4 aDcyl, 
S(0)pRia, and CF3; and. 

5 

n is selected from 0 and 1. 



4. A conpound according to Claim 3, wherein the 
10 compound is of formula II: 




-NH2 

NH 

II 

or a stereoisomer or phannaceutically acceptable salt form 
15 thereof, wherein; 

R is selected from CO2RI, CORI, OR^, CONR2R2a, S(0)pRla,and 
S(0)pNR2R2a. 

20 r1 and R^a ^^^^ independently selected from: 
Ci-4 alkyl substituted with 0-1 r3, 
C3-6 carbocyclic residue siabstituted with 0-2 r4, and 
5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, 

25 and S substituted with 0-2 R^; 

X is selected from C1.4 alkylene, -C(0)-, -S(0)p-, -NR2-, and 
0; and, 

30 m is selected from 0 and 1. 
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5. A compound according to Claim 4, wherein; 
R is selected from C02R^, COR^, OR^, and CONR^RSa; 

5 r1 and R^^ are independently selected from: 
Ci-4 allcyl substituted with 0-1 R^, and 
C3-6 carbocyclic residue substituted with 0-2 R^; and, 

r2 and R^a may be taken together to form a 5 or 6 membered 
10 ring substituted with 0-2 R^. 

6. A compound according to Claim 5, wherein ; 

is selected from H and C1.4 alkyl; 

and R^a are independently selected from C1-4 alkyl 
substituted with 0-1 R^; 

20 R^ is phenyl substituted with 0-2 R^; and, 

Y is a C3-10 carbocyclic residue substituted with 0-2 R^. 

25 7. A compoxind according to Claim 6, wherein the compound or 

phetrmaceutically acceptable salt form thereof is selected from the 
group consisting of : 

trans-1- (4-amidinophenyl)methyl-3-carbometho3^-4- (3- 
3 0 amidinophenyl ) pyrrol idine ; 

trans-1- [ (2 *-aminosulfonyl- [1, 1 * ] -biphenyl -4 -yl) methyl] -3- 
carbomethoxy-4 - ( 3 -amidinophenyl ) pyrrolidine ; 

35 (3S, 4J?) -1- [ (2 ' -aminosuif onyl- [1, 1 ' 1 -biphenyl -4 -yl) methyl] -3- 
carbomethoxy-4 - { 3 -amidinophenyl ) pyrrolidine ; 



15 Ra 
Rl 
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(3 J?, 4S) -1- ( (2 ' -aininosulf onyl- [1 , 1 • ] -biphenyl-4-yl) methyl] -3- " 
carbomethoxy-4 - ( 3 -amidinophenyl ) pyrrolidine ; 

trans-1- [ (2 • -aminosulfonyl- tl, 1 ' ] -biphenyl-4-yl) methyl) -4- (3- 
5 amidinophenyl )pyrrolidin-3-ylcarboxylic acid 

trans-1- [ (2 ' -aminosulfonyl- [1, 1 • ] -biphenyl-4-yl)methyl] -4- (3- 
amidinophenyl ) pyrrolidin-3 -ylcarboxylic amide 

10 trans-1- [ (2 ' -aminosulfonyl- [1, 1 • ] -biphenyl-4-yl)methyl) -4- (3- 
amidinophenyl) pyrrolidin-3 -ylcarboxylic N.N-dimethylamide 



cis-1- [ {2 • -aminosulfonyl- [1,1') -biphenyl-4-yl)methyl) -3- 
carbome thoxy-4 - ( 3 -amidinophenyl ) pyrrol idine ; 

cis-1- [ (2 • -aminosulfonyl- tl, 1 • J -biphenyl-4-yl) methyl) -4- (3- 
amidinophenyl ) pyrrol idin-3 -ylcarboxyl ic acid 

trans-1- [ (2 • -aminosulfonyl- (1, 1 • ] -biphenyl-4-yl)methyl) -3- 
20 carboisopropoxy-4- (3 -amidinophenyl ) pyrrolidine; 

trans-1- [ (2 • -aminosulfonyl- [1, 1 • ) -biphenyl-4-yl) methyl) -3- 
carbobut oxy- 4 - ( 3 -amidinophenyl ) pyrrol idine ; 

25 trans-1- [ (2 ' -aminosulfonyl- (1, 1 • ] -biphenyl -4 -yl) methyl] -3-acetyl- 
4 - { 3 -amidinophenyl ) pyrrolidine ; 



trans-1- [ (2 '-aminosulfonyl- U. 1 • ) -biphenyl -4 -yl) methyl] -3- 
carboetho3Qr-3 -metlvl-4- ( 3 -amidinophenyl ) pyrrolidine ; 

30 

trans-1- [ [2- (2-cyanophervlthio)phenyl]carbonyl) -3-carbomethoxy-4- 
( 3 -amidinophenyl ) jyrrol idine ; 

trans-1- [ [2- (2-cyanophenylthio)phenyl)methyl] -3-carboinethoxy-4- (3- 
3 5 amidinophenyl ) pyrrolidine ; 

trans-1- ( (2 '-aminosulfonyl- [1. 1' ] -biphenyl -4 -yl)sulf onyl] -3- 
carbometh03Qr-4 - ( 3 -amidinophenyl ) pyrrolidine ; 
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trans-1- [ (2 * -aminosulf onyl- [1,1'] -biphenyl-4-yl) sulf onyl] -3- 
carboisopropoxy~4- ( 3 -amidinophenyl ) pyrrolidine ; 

5 trans-1- t9-f luorenylmethoxycarbonyl] -3-carbomethoxy-4- (3- 
amidinophenyl ) pyrrolidine; 

trans-2-benzyl-4-carbomethoxy-5- (S-amidinophenyl) isoxazolidine; 

10 traias-2- 1 (2 ' -aminosulfonyl- [1,1'] -biphenyl -4 -yl) methyl] -4- 
carbomethoxy-B- (3 -amidinophenyl) isoxazolidine; 

trans- 2- [ (2 ' -aminosulfonyl- [1,1*] -biphenyl- 4 -yl) methyl] -4- 
carboisopropoxy-5- ( 3 -amidinophenyl ) isoxazolidine ; and, 

15 

trans-2- [ (2 • -aminosulfonyl- [1, 1 ' J -biphenyl -4 -yl) methyl] -4- 
methoxymethyl-5- (3 -amidinophenyl) isoxazolidine. 



20 8. A conpound according to Claim 1, wherein the 

compoiind is of formula lb: 



R 




lb 

25 or a stereoisomer or pharmaceutically acceptable salt form 
thereof . 

9. A compound according to Claim 8, wherein; 

30 

one of D and D' is C{=NR'')NH2 and the other is H; 
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B is selected from: 
X-y, KR2R2a, 

benzyl substituted with 0-2 R^a, 

C3-10 carbocyclic residue substituted with 0-2 R**, and 
5-10 membered heterocyclic system containing from 1-4 
heteroatonis selected from the group consisting of N, 0, and 
S svibstituted with 0-2 R*. provided that B is other than 
tetrazol-S-yl; 



X is selected from Ci_4 alkylene, -C(0)-, -C(0)CR2R2a_, 

-CR2R2ac(0), -C(0)0-. -0C(0)-. -S(0)p-. -S(0)pCR2R2a-, 
-CR2R2as(0)p-, -S(0)2NR2-, .nr2s(0)2-. -C(0)NR2-, 
-NR2c{0)-, -NR2-, -NR2CR2R2a_, -CR2R2aNR2., q, -CR2R2ao-, 



R* is selected from OH, (CH2)rOR2, halo, C1-4 alkyl, CN, NO2, 
(CH2)rNR2R2a, {CH2)rC(0)R2, NR2c(0)R2a, NR2c (0)NR2R2a, 
CH{=NH)NH2, NHC(=NH)NH2. S02NR2R2a, NR2S02NR2R2a, NR2S02- 
20 Ci-4 alkyl, S(0)pRi«, and CF3; 

R^a is selected from OH, halo, Ci_4 alkyl, NO2, (CH2)rNR2R2a, 
(CH2)rC(0)R2, NR2c{0)R2a, NR2c (0) NR2R2a, CH(=NH)NH2, 
NHC(=NH)NH2. S02NR2R2a, NR2S02NR2R2a , NR2SO2-C1-4 alkyl, 
25 S(0)pRia, and CF3; and, 

n is selected from 0 and 1. 



10. A ccanpound according to Claim 9, wherein the 
con^und is of formula Ila: 



10 



15 



and -OCR2R2a_, 
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15 



20 



25 



^ m 




Ila 

or a stereoisomer or pharmaceutically acceptable salt form 
thereof, wherein; 

5 

R is selected from COsR^, CORl, OR^, CONR2R2a, S(0)pRla,and 
S(0)pNR2R2a; 

r1 and Ri* are independently selected from: 
10 Ci-4 alkyl substituted with 0-1 R^, 

C3-6 carbocyclic residue substituted with 0-2 R^, and 
5-6 membered heterocyclic system containing from 1-4 
heteroatoms selected from the group consisting of N, O, 
and S substituted with 0-2 R^; 



X is selected frcwn C1-4 allqrlene, -C(0)-, -S(0)p-, -NR2-, and 
O; and, 

m is selected from 0 and 1. 



11. A compoiind according to Claim 10, wherein; 
R is selected from C02R^, COR^, OR^, and CONR2R2a; 

r1 and Rl* are independently selected from: 
Ci-4 alkyl substituted with 0-1 R^, and 
C3-6 carbocyclic residue substituted with 0-2 R^; and, 

30 r2 and R2a may be taken together to form a 5 or 6 membered 
ring substituted with 0-2 R^. 
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12. A compound according to Claim 11, wherein; 

5 Ri and R^a are independently selected from Ci-4 alkyl 
substituted with 0-1 R^; 

r3 is phenyl substituted with 0-2 r4; and, 

10 Y is a C3-10 carbocyclic residue substituted with 0-2 R*. 



13. A compound according to Claim 12, wherein the 
compound or pharmaceutical ly acceptable salt form thereof is 
15 selected from the group consisting of: 

trans-1- (methylsulfonyl) -3- ( [2 ' -aminosulfonyl- [1, 1 ' ] - 
biphenyl-4-yl)aminocarbonyl) -4- ( 3 -amidinophenyl) pyrrolidine; 

20 trans-1- (methylsulfonyl ) -3 - ( [2 • - tert-butylaminosulf onyl- 
[l, 1 • J -biphenyl-4-yl)aminocarbonyl) -4- (3- 
amidinophenyl ) pyrrolidine; 

cis-1- (methylsulfonyl) -3- ( [2 ' -aminosulf onyl- [1,1'] -biphenyl- 
25 4-yl) aminocarbonyl) -4- (3 -amidinophenyl) pyrrolidine; 



(methylsulfonyl) -3- [ [5- (2 • -aminosulfonylphenyl-1- 
yl ) pyr idin-2 -y 1 ] aminocarbonyl ] -4 - ( 3 - 
amidinophenyl ) pyrrolidine ; 

30 

trans-1- (methylsulfonyl) -3- [ [5- (2 ' - tert- 

butylaminosulfonylphenyl-l-yl)pyridin-2-yl] aminocarbonyl] -4- 
( 3 -amidinophenyl ) pyrrolidine ; 

35 1- (methylsulfonyl) -3- ( [2 • -aminosulf onyl- [1,1'] -biphenyl-4- 
yl ) aminocarbonyl ) -4 - ( 3 -amidinophenyl ) -A^ -pyrroline ; 
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1- (benzyl) -3- ( [2 • -aminosulfonyl- [1, 1 • ] -biphenyl-4- 
y 1 ) aminocarbony 1 ) -4 - ( 3 -amidinopheny 1 ) - -pyrrol ine ; 

trans-1- (methylsulf onyl) -3- ( [2 ' -aminosulf onyl- [1,1']- 
5 biphenyl-4-yl)methylcarbonyl) -4- (3- 
amidinophenyl ) pyrrolidine . 

14. A pharmaceutical conqposition, comprising: a 
pharmaceutical ly acceptable carrier and a therapeutically 

10 effective amount of a compound according to Claim 1 or a 
pharmaceutical ly acceptable salt thereof. 

15. A pharmaceutical composition, coxiprising: a 
pharraaceutically acceptable carrier and a therapeutically 

15 effective amount of a compound according to Claim 2 or a 
pharmaceutically acceptable salt thereof. 

16. A pharmaceutical coiiposition, comprising: a 
phcunnaceutically acceptaJsle carrier and a therapeutically 

20 effective amount of a compound according to Claim 8 or a 
pheunnaceutically acceptable salt thereof. 

17. A method for treating or preventing a 
thromboembolic disorder, cotcprising: administering to a 

25 patient in need thereof a therapeutically effective amount 
of a compound according to Claim 1 or a pharmaceutically 
acceptable salt thereof. 



30 thromboembolic disorder, conprising: administering to a 
patient in need thereof a therapeutically effective amount 
of a compound according to Claim 2 or a pharmaceutically 
acceptable salt thereof. 



thromboembolic disorder, comprising: administering to a 
patient in need thereof a therapeutically effective amo\mt 



18. A method for treating or preventing a 
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19. A method for treating or preventing a 



201 



W0 98AI6694 ^Ik^^^c.^.^. 

^^1^1897/14222 

Of a compound according to Claim 8 or a pharmaceutically 
acceptable salt thereof. 
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